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7^t°Uj}?^y/^^®A-K ^^DtryiM. fg^gu^t^^y/^^S^^l*:. i l- 

. 7-fef-;l/M^^A : a-^;l/n^j-^y-N-7-trf-;l/h-^:/X7x^— tr\ N 
-7"fef-;l/^Vl/n-9-^^/-6-X;P7 7^— hv^^^-lf. /S-^' 

^§'14C D 4 (DV>'fn:6^;g:n- Ft" §o 
[0 0 3 5] 

[0 0 3 6] 

2. Msh6. Msh3. MlhK Pms2. Mlh3. PmsK ^/cfiffi 
la^-r^^iJ-efeD. ^iJ;^if^iJii:7yf-feyXRNAT'fe§o ^^Ll^liatcfe'l^ 



(22) #^2003-526376 

[0 0 3 7] 

MiR-^n^DN Amm^f-yyu-h tLxm^r. iis^dna. m^im^it 

*iiDNA@H^ij; (b) mmmmx.^mmtm. M^t^^Radsz^y/^^M 
^rcimmt^^(Dm}n;^j^ry (c) mnm^j^mm^mmt^m. m^UKu 
^^if^mtt^m^^tso mm^^^m^^x. m^iimjA^icx-oxmrnDN a 
mm^mm^x^^o 

[0 0 3 8] 

{b^§m> &mmhMr e 1 im^*:^/c{ihMr e 1 Ug-^^^* U L < 

ti^i; V- ; h R a d 5 0^^?gmk-r§m> M;^i^irLh R a d 5 O^i^^fcii: 
hRad50lS^:tU3V-feL<{J:.-}?Uv-; Nbs 1 ^^rS14fbt-§^iJ^ M 
;^tfirLNb s im^fcfihNb s Ug'g-:tU riV-^> b < V- ; t: h U 

^-■^f 4 (h L i g 4) ^^jgttfb-rs^ik M^t^mh L i g mmrdihL 

1 g 4 15-^:^ U dV-fe L < ti>t° U V- ; h X r c c 4 ^^fSttlb-T 
tfKhX r c c 4trL|2^^/c«hX r c c 4|g-&;d-U ri>-t> L < V- ; R 

a p 1 OH h^g|5l#:^^??§mb"r§^(J. M^t^R a p 1 OH htg|pl^*fz:?^-r§^ 
#:^/cttRap 10HM:g|5imc|g^f §^U3V-t>L<(i>t°';v- ; S i r 

2 3 0 40H HmW^^mmtt^m. m^HS i r 2 3 O 40H h^S|WI#:tC 
Mt^^i^^Tclt S i r 2 3 0 4 OH Hmmc^^-^t^tV d'^-^L<l>tf^ 

fecfci^b. ^rcmmm^mmmm-t^ii;jL±(Dimmtm^^tD^x^-^L 

X^Xh\ 

[0 0 3 9] 

^ff^LV^Ha^Cfel/^T. DNA@a?iJfi:]tSlDNA@H^ijT^fe?)o ^SLl^Mli^c 



(23) 0 0 3-5 2 6 3 7 6 

[0 0 4 0] 

^DNAicmm'e$>^o coLtcmmmii. m$n§DNAE^ij0ijLx±o 

[0 0 4 1] 

tcimmt^^com}^ ; r a d s i ^y^^^m^rcimmt^^(Dm}^ ; r a d 

[0 0 4 2] 

^i^iDN Amm±lCZl-f^y^'-^n^o ^^bV^H^tClSV^T. Rad5 2^ 

y^^^Mi^rcimmt^^(Dm)nii. mn-^ti^uN Ammi^cumu m^im 
m-^n^ D N AiH^ij±tc3-x-i' y ^^^n^o 

[0 0 4 3] 

$f ^ bl^Sl^fcfeV^T. R a d 5 2^y/^^ni^rclt^(Dm}^li\^hR a d 5 
2 (h R a d 5 2) ^V^^o 
l?fSbV>S«fc4ol>T. irCK ummi : u 7 om#: ; JtlK u 8 0|rL#:T^ 
^Sbl^HliJcfev^T. IriK um.mi : t: bftm ; t hirtf* ; m#:|lTA-. 
M;^ti^F a b. F a b' . F (a b' ) ' ^fcl^F (v) iT>T-t?fe§o 
[0 0 4 4] 

^fj ; R a d 5 2 ^yji^m^Tcit^comi^icnm^^Lri^^^o m(D»^L\^m 



(24) #^2 0 0 3-5 2 6 3 7 6 

^cfc'V^T. ^1>^< tt> 1 -DOtfiKu^mt : MiR-^n^DNAmi ; R a d 5 
[0 0 4 5] 

bl/^li^jCfc'V^T. IMf^fi. iriK u 7 Oiii{tt'cfct;iriK u 8 om^-a- 
bV^i^li^Cfc'V^T. ^JR^n^DNASS^lJfi. 10. 8. 6. 5. 4. 3 

[0 0 4 6] 

10. 8. 6. 5. 4. 3. 2. ^^c«i m^mMnt^^j:^o 

[0 0 4 7] 

mmii. : mm'mmm ; mBmsmnsk ; ifii:s^^A ; ifii:^^B ; yty^^jif 
)BS (MPS) i§y (/N-b — iy^^x.mim') ^ mps i i§y (^^^5?- 

imi^^) .MPS I I I A§u {^yy^V:tAmmm X MP S I I I B§a 

(i-^yy^VtBmm) . MPS I I I C§y (■9->7^U:tC^£{li^) . M 
PS I I ID§y iV-yy^V^Dmim) . MPS I VA§y (^J\y^:^A'm 

mm s MPS I vB§y (^eji^^^tBrnim) . mps vi^ (vnh — 
"^v-mm) .MPS V I iM (x^^^gEfi§¥) •v$>^o 

[0 0 4 8] 



(25) 0 0 3-5 2 6 3 7 6 

^mmmmmmmmm=? (cftr) jifEWfofeSo ^^L<ii. ^mmmit 

. C F TR^yz-^^Mn-Ffl^^Dn 5 0 8(D7 ^ym^iMt^^(Dl:$) 
D> m^it^&mi. C F T R^y/^^gODn F^S 0 807x-;l/7^^y 

^itSf^. 3±iSM-r:/7WA^^-efe^o cFTR^>/^^®^c^tt^7 

'eMe.nSo L/t^'^oT. $f t bV^II1i{c4ol>T. S^^fe^CFTRjlfE^JcM^ 
n§J;'9^7x:i;l'7^r:y-5 0 8^n-Ff §IB^'J^#t?. Mi^^n^DN 
A@B^iJ^fflV>T. ^M^MCFTRjif^^^^S^^U ^LTHTIE^^cl ^^b'^nj 

[0 0 4 9] 
[0 0 5 0] 

V I I iMfE^'+'jc^^o H?V I I l3i{5?Ox^v> 

mm.mt. H?VI I I^>/^^M3-KM^©n-KMMC>3H>^2 2 0 9-e 

r^/m^^m.'t^^(Dx^K). 'smt^wm.mit, h?vi i i©7^y^2 

2 0 '^X7)\^^=.ytt'h^')\y^^y^(omt^m<. H?v I i iMfS^^^x^ 

yy2 4tc43tj-§G:^^e>AcOgifefe§o ^SL<ti. ^M^Mfi. H?V I I 



(26) #^2 0 0 3-5 2 6 3 7 6 

I ^^/-^^gn-HM^On-F^MOn F^Z 2 2 91:7 ^/m^^^t^^ 
(DV$><0. m^l^^m^mt. H?VI I I 07^7^22 2 9-eFU7>7r 

yf^^iiiy7.v-^y^cDmt^m<. H^v I I I iifs^ox^yy 2 5tc$3^t§ 

(Dn-FMMOn Fy2 2 0 QTI^^Mr^y^^n-F-T^DN A. ^/c«H 

?v I I ijt{5?(Dn-FMM^D3F^^2 2 2 9-ei^^§^r^ym^3-Ff § 

[0 0 5 1] 

^D^>:S:< 10tD5?^b:tf-F^W-r^ lJX±©5?^b:t9^F^^t?cl^7b^^nr 
[0 0 5 2] 

:/'>^';V"7^^>FH?jif5?ff>fcfe§o »^b<ti. s^M^m^ 

>^ Fitfs^cDX^ y y 1 8 ^Cfett^fu 2 6 7 9 - 2 6 8 4 6 >^ F i/^^IW 

MB-r§f»s^M^M. m^im^mmmi^rz. :^mmmimm^Mx^ic 
^ y Fiifc^fcM en^SH^ij. m^iiyt y^^ ^ y Fiifc^ox^ y y i 

8 ©{u 2679-2684^6 -^cDv^F i/y^^Cy. ^JR^n^ D N AlB^iJ^^ffl 



(27) 0 0 3-5 2 6 3 7 6 

[0 0 5 3] 

m^j^m^' )v-y°G (xp-G) iifs^pfifcfe^o »sb<fi. ^mmmi. x 

P - G iifE^ fcMe>n§ 2 4 5 ilS^^x^ y ycDii. 1 9 - 2 1 O 3 7-r::iy#:g 

^^Ll^il^^d^ol^T. XP-G}tf^?0^^§yE^iJ, mmx?-Gmii^^(D 
2 4 5iUMM::rL^Vy(Di\Ll 9-2 1 ©30(D7x:iy^-^t?. jll^^n^DN 

[0 0 5 4] 

^^^§o ^SL<ti. Msh2. Msh6. Msh3^ MlhK Pms2. 
Mlh3. PmsK ^/cii:-^n^Oia^'a't)'tt:5:H©^XV7f-{i^^>/-^^ 

[0 0 5 5] 

ti?^L\^^mmiC^^^r. m^-^MDNAmmt. ^6^DNA±tDfee,3b^Ci6 

^LrmmN Amy^^^m^:::i-¥t^m^. mmmmt. mm^m 

[0 0 5 6] 



(28) #^2 0 0 3-5 2 6 3 7 6 

. uAs. &mHmmm^rzim^m^'m^miM.^^tSo $f^Lv^ 

c o A u^^^^—^min^^^mmm^k y r ^^yma^^^^mmmm. 
mums ^rcitE¥-i aMB'i'^^mmmn^^tSo 

[0 0 5 7] 

[0 0 5 8] 

^Sbv^ll^^c$5V^T. ^H»J@]@B^ij;&Wt-§. 3ilR$ti^DNAia?iJ^# 
DNAfJ:. WMc^i^^T. I^Hft}lfE?t/c(J:n-F@B^iJ(D3-FM^±l5ft®M 

ymcm^'^tsctti^ajmx^^o 

[0 0 5 9] 



(29) #^2 0 0 3-5 2 6 3 7 6 

) (D5' (Dmmcmmv:^^o ^sLv^n^fcfev^r. ^-'^^f-^y^^mmit 

. F S H /3 KSB?iJ[^-T:\ ^TcltF SHfi 3- K@S^iJ±rJi!T\ +g[5]|M^x.^|| 
^■r^o ^SLl^MlitC^ol^T. ^-^yr^y^MM:^. H F F S H jS SH^JcD 

5?^u:t^F-7 4 5 4:?)^^- 14 17 m^mmmmrm^mmcMt^) iz 

M!i:^t § @H^iJ#^ 2 ^/£:fJ:l:hFSH/3 E^iJO 5^ ^ P:^-^ F - 6 9 6 ^ 
-I 5 5iCj(mt^nmn^3^^(D'prj:<,t^2 0. 3 0. 5 0. lOOS/c 

1 0 0 0 (Drnm-r^ 5? ^ u^e-^^ K^#t?o 

[0 0 6 0] 

NAmmat. ^-^^yy-^y^^mmmmu m^ifz.^Lfc^-'fyy-^y 

t LV\tlil^CfeI/^T. ^-^-jT-^y'^^UMt. I FNci 2 3-FM^0 5' O 
MM^clglSIt^fe^o $f^U>^^Jc:fel/^T. ^-y^yf^-^^^lH^iJti. IFNa 

^-y^y-r^y^iH^iJti:. I: F I F N a 2lB^ija)>? ^ F- 4 0 7 4;b^5- 

5 1 1 (Mm-^mmmm^mtLizti-r^) \:.tm<tmm^^A^^(0'pr^< 

t^ZO. 3 0. 5 0. 1 0 0 tfcti: 1 0 0 0O5iM-r§pJ^U^^F^#tyo 
miMt : t F I F N a 2 tm(Oy-^ Ut'f- F-4074/b^^-379 
6 KMjZ^^-r^mm^ 7 SjI^cT)^!.^?^: <h^>20. 30. 50. ^/ciilOOJ?^ 
l^^^F ; t: F I ¥Na2mm(D^^]yt^]^-5 8 2fi^ib-5 1 OfC^jS-T^ 
@B^iJ#^8 d&*tO^>^ <t^>20. 30. ^/c{i505?^ 1^:^^- F ; t: F I F N 
a 2 IH^iJ© U:t^F - 3795 :^)^ ^-583 (C^Mf ^ SB^'J^^ 9 S5fecD^> 
^<^fe2 0. 3 0. 5 0. 1 0 0. ^/cfi 1 0 0 05^^^;d-f-F^^^'^^fect 



(30) #^2 0 0 3-5 2 6 3 7 6 

[0 0 6 1] 

LV^H^icfc'l^T. ^-^^^y-r -f y^^W^Wt. G C S F 3- KMillc'D 5 ' cDH^ 
tcffl|5|-e^§o ^SLv^il^tcfel^T. ^--Jf^yx^y^^Em : GCSFn- 
KS5^iJl*|-e ; ^fcti G C S F HE^iJ±?^T\ ffi|W[|«^;grfg.T^■r§o ^fft L 
l/^tl^^c4ol^T^ 'yx^ y^lB^lJ^^. b G C S F@B^iJ©5? ^ l^^^ H- 

6, 5 7 8:&^6 1 0 1 ^m^m\mmfm%mm't'^^ \mm"mMm^ 

5S^©^^^:^< ^fc2 0. 3 0. 5 0. 1 0 0 t fcfi: 1 0 0 0 cD}i^-r§^ ^ b 
F%-^C^o ^S^SE^iJ^i. b b G C S F ilfS^Op? ^ F- 6 . 

**o2o. 3 0. 5 0. 1 oo^/c^ii ooop?^^:^f-F%^^■e^>J;v\ 

[0 0 6 2] 

. "^^vti^y^ mji. ^1^4:. MPH?. m^^y^^'^n.^ Mii 

T. n-FHli|?(i. OT^O^y/^^g : xiJXP.1<x5^X :d;l/>'Fxy, jm. 

^>'xux -r^xi;/ Fntfy. ^ > x u ^liti^iH?. giJ¥^sl 

.tN;l/ty. a 2— ry^-7xn>' (I FNA 2) . iS-^>^-7xny. y 
-^y^-7xny. FSH/3. TGF-/3. H^^^H?. 

^>;?73:/. #Ji^H^-2. #timH?-7. TSH-jS. -T^^-n^^^^/ 

1. ^y^-D-r4^y2. -r>'^-n^:^y3. ^y^-n-r^ye. -ry^- 
n-r4^y 1 1 . ^y^—u^^y i 2. c s F-nii^^ (gc s f) . c s f- 
v^n7r->>\ CSF-Mf]ii*/v^D7r->>\ :^5^^n7Uy||. M^i'l4 

XA^-- tf. m7°^x^y-yyrgmbH?. ^u^-f-^^ r^f-Fnye^ 



(31) #^2 0 0 3-5 2 6 3 7 6 

I K DN7— tr\ a-^'^^hiy^-"^. f-n^/yi^ Fn^>/^— tf\ ik 

r«sH?v. mmmm^v i k mmh^fv i i k j&miih?! x 

M^^A : a-^>rnt^y-N-7"bf-;Vh^yX7x^— tr\ N-7-lrf-;l/ 
— lr\ N-7-fef-;l/;^jf'-^^h-9-^y-6-X;l/77^— tr\ fecJ:t;oTr§ftc D 4 
[0 0 6 3] 

$fsu^^^i{c43i>T. ^^^n^DNASH^ij/b^ mm\Hi,m^7^i^n^m. 

[0 0 6 4] 

m. mmmm. "r^^f-ymimm. ±mms \H^mm. ^^vrmm. nmmm 
mc^m^j:^mt\ihmmMmmi. m^^n^ufvim^^t"^ Bowes 

(ATCC^g^#^CRL 9607).Daudi«(ATCC 



(32) 



#^2 003-526376 



Wwim^C C L 2 1 3) . H e L aWfecfct^H e L a«M^if^ (AT C C 
^l^#^CCL2 CCL2. K feJ:t;cCL 2. 2).HL-60«( 
ATCC^|^#-^CCL 2 4 0) . HTl 0 8 0» (ATCCm^^CC 
L 1 2 1) . J u r k a t« (ATCCm#^T IB 1 5 2) . KB^ 
M« (ATCC^fe#^CCL 17). K-5 6 2ejfil^« (ATCC^ 
l£#^CCL 2 4 3) . MCF-7?LJg« (A T C C^lt#^B T H 2 2 
) . M0LT-4« (ATCC^|t#^l 5 8 2) . Nam a 1 waM (A 
TCC^|£#^CRL 1 4 3 2). Ra f j (A T C C$|^#^C C L 

8 6) . RPMI 8 2 2 6« (A T C C^|6#^C C L 15 5). U- 
9 3 7« (ATCC$|^#^1 593) . WI-28VA1 3Tf«2R4lH 
m (ATCC§lt#^CLL 15 5). CCRF-CEM« (ATCC^I^ 
C L 119) ^^tfZ 7 8 0 A D^m^^MM (Van D e r B 1 i 
ck6, Cancer Res. 4 8:5 9 2 7-5 9 3 2, 1 9 8 8) 

[0 0 6 5] 

2. Msh6. Msh3. Mlhl. Pms2. Mlh3. Pmsl. ^fcltm 
[0 0 6 6] 



(33) #^2 0 0 3-5 2 6 3 7 6 

[0 0 6 7] 

T^OMg^ : ( a ) n§ D N A IH?iJ^^£?z:*iI D N A SB^iJ ; ( b ) IS 

[0 0 6 8] 

fmm (a) . (b) . (c) t>mm^n. m^immimx-^n^o 

[0 0 6 9] 

^fSLV^gl^itcfc'l^T. (a) . (b) . 4oj;tf (c) ti. 

Ab. ^LTl|H0«^gm^MiItc^AbTfeJ:i/\ DN A@B5^iJ43j: 

[0 0 7 0] 

^#tyz:*iiD N ASH^ij ; (b) mmm^^^mmt ^M. m^i^iR a d 5 2 ^ 



(34) #a 2003-526376 

[0 0 7 1] 
[0 0 7 2] 

m^Lh^mm^c^^^x. mmi^m^^mmt^it : hMr e i i^^^tt 

itt^m. m^imhUr e 1 lirC^^^/cfihMr e 1 1 |g'a-:t U d'V- b < 
V- ; h R a d 5 0:^^ii^'mtt^m. m^imh R a a 5 OtfiW^rcl^ 
h R a d 5 0 |g'^:t U dV- b < U x'- ; N b s 1 ^^^mtir^nL M 
^tfJrCNb s lifLf2^t/£:ti:hNb s 1 ^'g-:tU riV-^> b< t*4^U V- ; t b'J 

:^~-tf 4 (h L i g 4) ^^f^'mttmu mmm l i g 4ifLf*s/cJih l 

1 g 4 V dV~t> b < fi.'K U V- ; h X r c c 4 ^^^Smbf 
fi^irihX r c c 4irL#:^fc:tih X r c c 415-^^'; ri^V-?> b< {i^i^U V- ; R 

a p 1 OH h^g|WIf*^^?g'[4f[:-r§m> M;^(^"R a p l cDl: htg[SK*tc^>f-r§JrL 
^*t/c^iRap lcDlihtS|Wl#:jc,|g'^-r§:tUd>-t>b<fi4^Uv-; S i r 

2 3 0 4(Dtl MS|WI#:^^?Smb-r§M. S i r 2 3 0 40^1 bffilWIi^^fC 

M-r^ifiit^rcltS i r 2 3 0 4(D]l M=@lRl#:fC|S'a-r§^ U dV-fe b < ^^vt^ 

[0 0 7 3] 



(35) #^2 0 0 3-5 2 6 3 7 6 

[0 0 7 4] 
[0 0 7 5] 

/cMt^-r ^^oirA- : R a d 5 1 ^y/^^m^rcimmt^^(Dmh- ; r a d 

[0 0 7 6] 

;^ti*DNABH?iJ±icn-x^y^^^n§o §f t LV^tl^^c:j3V^T. Rad5 2^ 

iR$n§ D N A@a?ij±jcn-x^ ^y^n^o 

[0 0 7 7] 

bV^filli^Cfc'l^T. R a d 5 2 ^ yz-^^M^/cJi^cDirK-^i t b R a d 5 
2 (hR a d 5 2) T^^o 
^f^Ll^illiJilfc'l/^T. tfiKummt : mK u 7 om ; u 8 0^-??$) 

l^iJ^t^Fab. Fab' . F ( a b ' ) ' ^fcti: F (v) ifA-t?^§o 
[0 0 7 8] 



(36) 0 0 3-5 2 6 3 7 6 

[0 0 7 9] 

^ taK u 7 OMf**5J:t5irLK u 8 omt^^tSo 

u-^\.\^Mm.\^^\^x. mmit'.Mm&mx^^o u-^\.\mm\^^\^x. m 

: B owe sMfeJllH^ (ATCC$I6#^CRL 9 6 0 7). D 
aud iW (ATCC$fe#^CCL 2 1 3) . H e L aOT*3j;tf H e L 
a«M» (ATCC^fE#^CCL2 CCL2. K43j:tfCCL 2. 
2) . HL-6 0« (ATCC^K#^CCL 2 4 0) . HT 1 0 8 0« 
(ATCC^fe#^CC L 121). Jurkat« (ATC C$|£#^T 
IB 15 2). KBM« (ATCCm#^CCL 17). K-562 
eifil^« (ATCC^It#^CCL 2 4 3) . MCF-7lLlS« (ATC 
CWI£#^BTH 2 2) . M0LT-4W (ATCC^ie#^l 5 8 2) . 
Nam a 1 wa« (A T C C^lt#^C R L 1 4 3 2 ) . R a f j i ,« ( 
ATCC^ie#^CCL 8 6) . RPMI 8 2 2 6^ (ATCC^f6#^ 
CCL 1 5 5) . U-9 3 7« (ATCC^K#^1 5 9 3) . WI-28 
VAl 3Tfu^2R4m (ATCCm#^CLL 15 5). CCRF-C 
EM» (ATCCWI£#^CCL 1 1 9) *5j:t;2 7 8 0 A DlPMM^ ( 
Van Der Blick?), Cancer Res. 4 8:5 9 2 7- 
5 9 3 2. 1 9 8 8) tm^. \L h$fflSS*5<j;OTJ(DS(7)«a)M4'&t^: ctoTM 



(37) #^2 0 0 3-5 2 6 3 7 6 

[0 0 8 0] 

. Msh6^ Msh3^ MlhK Pms2. Mlh3^ PmsK ^Tcliim 
[0 0 8 1] 

$fSU^il1i^C*5l/^T. ^>'/^^Mti in V i t r Q-T^^^l^nSo ffiO^f 

NA^i;. in V i V o-efWc^ALTfecfcl^b. S/cfi«^|«#;^)^e>^ 
^IR^n^DNA^e X v i v o-e^AU ^LT«^^«#tcML 

[0 0 8 2] 

iiftbl^S^JCifeV^T. ^JR^nSDNAE^iJJi. 10. 8. 6. 5. 4. 3 
. 2*?i. ^/ittl 5?^b:rf-K. M^tM^. ^fcJi^^. tfctimfcj:^ 

[0 0 8 3] 

10. 8. 6. 5. 4. 3. 2. ^/ctil I^^Mia^'JirM^^'So 



(38) #^2 0 0 3-5 2 6 3 7 6 

[0 0 8 4] 

mmit : mm'wmm. ; mBm^mnik ; MMmA ; 161:^^6 ; y^y^^^vr 

px-r:/cif'i4; vvv-i^m.. m^itdiyxm. yrrv-m\ i^::i^mm 
(MPS) 1^ — ^^-^-rx^gp) , MPS I i§u Q^y'^-mm 

^) . MP S I I I AM (.•^yy^V:tAmim) s MP S I I I B§y (-9- 

yy^vtBmim) ^ mps i i i c§y (•9-^7^U)tc^gfii^) . mps 
I I I DM (^yy^VirDmim) .mps i vam (^;i/4^:tASii^ 

) . MPS I VBM (^;P4^:tB5!Efl^^) ^ MPS VIM (VP h 

-^(Eii^) ^ MP S V I IM (T.'^-fmmm T^fe^o 
[0 0 8 5] 

mmmmmmmmm^ (cftr) miii^^ic$>^o $fSL<«. ^mmmt 

. CFTR^y;^^Mn- Ffl^cDn H y 5 0 8 (DT^ym^ik^t^^o^X^ 
D> M^ii'^^^Mii. C F TR^y/^^M<Dn H^^5 0 8(D7x-;V7^-y 

^m^t^. 3i^mtii4yyu-L.x^x^^o cf TR^y/^^mic^i'f^y 

[0 0 8 6] 



(39) 1^^2 0 0 3-5 2 6 3 7 6 

^Y)nktm^m^^x^ m^^mfi-^^ii\^ymin'?-^mmtu ^briTiEt- 

[0 0 8 7] 

V I I litfE^pfJ^cfe^o ^M^^ti:. H^V I I IjlfE^ox^yy 

23^ 24. feJ;t>ys/cfix^y>2 S^Cfe^nltgtt/b^fe^o ^tb<fJ;. 

H?VI I I^^//^^Mn~F^^On-F^^©3Hy2 2 0 9-e 

2Q'^xr)\y^=-yi:i^ib^^)\y^^y^(Dmf^m<. H?v i i ijifs^ox^ 

yy2 4tcfctt§G*>e)AOg^Tfe§o ^^L<ti. ^^^Mfi. H?VI I 

I i5?y^^^Mn-F^^on~FM^onFy2 2 2 Qxr^ym^^m-^^ 

(DXhK>. m^limm^mit. H?VI I I07^y^2 2 2 9-eFU7°F77 
yi:i^^i/7.y-^y^(Dm\:^m<. V I I I}ifE?©x^vy2 5tc43tt^ 
G^^^TOg^-e^^o (in?>O^^^M{*. 4igjg:^)^^SjgOifii;S^l^A^I8^ 
f^ttenr^Tl^^o L/c;b^-:)T. ^ff^ H/\tl^(C$3l^T. H?V I I I jm^e? 
tDn-FM^cDnFy2 2 0 9Xm^^r^/m.^^-Yt^X)^ S/ctiH 
?VI I Iil{5?iDn-F^^03Fy2 2 2 9TW^^7^/M^3-F-r§ 
DNAV>-rn;^)\ fe^VHiiSj^j^^t?. Mi^^n^ DNAlB^iJ^&fflV^T. 

[0 0 8 8] 



(40) #^2 0 0 3-5 2 6 3 7 6 

[0 0 8 9] 

y^^lW^y^mfmB.'^M^^'^o $f^L<tt. ^M^Mt^. 7;^-^^^;!/ 
T'-^ y FilfE^Ox^ V y 1 8 fc$5tt 2 6 7 9 - 2 6 8 4 6 h 

mm-^'^(r>m.imM. M^^M^^^Mfet/c. ^H^MStciBig^n^ctatc 

^>^mfE?^i:M^n§BE^iJ. M;^J^^7:t>'>-i';l/:/5yKjtfs?ox^V^l 
8(Df42679-2684<D6 OCDey h i^y^^tf, ^l^^tl^ D N AgH^iJ^ffl 

[0 0 9 0] 

tt^;S^^>-7°G (xp-G) Mfe^^'fiife^o $ftL<ti. ^immt. X 

P-G3lfE?tcmSn§2 4 5iMSMx^VycO{]il 9-2 1 (DrxX^#MptJ 
4 5^S?!fx^yy(D{ul 9-2 1 tD3"0(D7xxy:?:-a-t?. jl^R^tl^DNA 
[0 0 9 1] 



(41) #^2 0 0 3-5 2 6 3 7 6 

cl 9 L/c3iffltc:|oV^T. Msh2. Msh6^ MshSs MlhK Pm 

s2. Mih3. PmsK ^Tcit^n^mm^h'^i^^rcs m^mu^i^(D 

[0 0 9 2] 

>^fflv^Tfej;i/^o }i?R$n§DNAiiB^ij^i;. m\K^t\umw\\. M^rafE? 

[0 0 9 3] 

wmc^-^-^x. "mmmm^. ux±^d : :/nt-^-. x^/^y-y--. uas. 
^ %^fviv'')ymi.'^m:.mxmz3\. hmg-coai^^^^^— tfjtfE^s 

£fe*OMIB?iJ. 7^:7nT^^f->^3ife?Sl*(D»IB^iJ. S/ctiEF-l ait 
[0 0 9 4] 



(42) !^^2 0 0 3-5 2 6 3 7 6 

[0 0 9 5] 
[0 0 9 6] 

o^y/^^a : xi;xn.t°xf-x ;^;i/>/hxy, ^g.t^;^^y. ^yxuy. 
^yxu/hnify. ^ y X u y ^iiliH?^ gtJTOflijfyi/^y. az—fy^ 
-7xny (I FNA2) . i3-^y^-7xny, y-^y^-7xny. # 

FSH/3. TGF-jS. H^mH?. ^;l.;(j3y. #±i^H? 

^ ^y^-D^r^ys, -ry^-n-r^^ye. -ry^-n-r^yi k -ry^- 
n-r^y 1 2. c s F-Hlii^ (GC s F) . c s ¥ ~^^uyr~i/\ c s f 

^y-fyf^'mm^f. ^f. ryf-hnyifyi i k dn7— ir\ 



(43) #^2 0 0 3-5 2 6 3 7 6 

H?V I K ifiiMllH?V I I K jiaMMmm^l X. tiMSIH^X. M 

—tf. a-N-7-fef-;l/^;l/3>9-^-^^— tr\ 7-fe^;Hi^^A : a-^Vl/nif 
5y-N-7-bf-;Ph'^>'X7x^— lf\ N-7-fef-;P^>n-9-5y-6-x;V 
77^-- if. ^~;9^^^h^>^--tf. i3-^;V^o::i^~— {z\ N-7'tr^;I/;y^^ 
^ y- 6 -X;l/7 r ^5?-- if. 4i3J:t;nrm'14C D 4 Oi^-fnjb^^&n- 

o 

[0 0 9 7] 

ttf^Li^mmic^^^r. \Hm'\^min'?mmmmt^)\^'ey p (fsh/s) 
. ^-fyi'^y^mmmmu m^iic^Lrc^-^yi^^y^mmi. m 

^5V^T> ^-^'yf-^y^'mmt. F SH/Sn-Ff|i|!c (eH^fJ#^ 1 ) (D5' (D 
mmc:l^mi:^^o $ftLv^^^i{c4ol^T. ^-^^y'r^y'^l^ym. FSHj3 
n«-F@B?iJ^T\ S/c«F SH/3n-FE?iJ±i5itT\ ffiIWIia^x.^?g^t-§o ^ 
^bl^lllifcfev^T. ^-y^y-f ilhF SH/SiE^lJc05?^^':^-f• 

K-7 4 5 4fi^ib- 14 17 (#^{ttt™mii$aMt-?if-r§) (cm-r^iH 

^|J#^2E&*. ^rcit\l h F SHi3@B^ijOp?^l-:tf-F-6 9 6;^)^?5- 1 5 5 
im'r^mm^3^M(D'P^j;:<t^2 0. 3 0. 5 0. 1 OOSfctil 000 

o^M-r § ^ ^ ut^ ¥^^tSo 

[0 0 9 8] 

^^Lh^mmiC^^y^Ts \Hm'^Min^it-Cy^-7j:tiya2 (IFNa2) 
?C>WIB^iJ^@B?iJ:6^M:&§tJtPSB^iJ;&^Cyo $f^b<«. MiR-^n^DNAm 



(44) Its 2003-526376 

mmic^^^^r. ^-^v'f^ y^^UMt. I F N a 2 FMii© 5 ' (D^mz. 

FSB^ij±^o^^i^-r:\ mmL^^wm:^'^. m^^x.^mmc^^^x. 

yy-^ y^^timt. 11 h I F N a 2 gB^ijO^? ^ \yt=f- F- 4 0 7 4 ^^6- 5 1 1 

0. 3 0. 5 0. 1 OO^tcitl 0 0 0(DmW:t^^^U:^=^Y'^^tSo m^if 
. mmmt : l: F I FNa 2@S^iJ(Dp?^l^:t^F-4 0 7 4^^e)-3 7 9 6fC^^ 
jS'r§SH^iJ#^7*5fe©'>:^< ^fe2 0. 3 0. 5 0. ^fcitl 0 O^^Utf- 
F ; t F I FNa 2lB?ij05?^lx:tf-F-5 8 2:^>e>-5 1 0 icMJt^ir :^nmm 
^8i*0^^^< i:fe2 0. 3 0. ^fct±5 0 5?^U:t5^F ; F I FNa 2gH 
m(D^^]ytf-\^-3 7 9 5:^>?>-5 8 3{C^^jS"r§SH^J#^9d&^cD^i^^:Q:< ^ 
fe2 0. 3 0. 5 0. 1 0 0. ^/cti 1 0 0 0p^^^;d-f■F^■^^-et>J:^/>o 
[0 0 9 9] 

^SU^^^{c$3V^T. P«gHttii{5?f«m^3n--tMH^ (GCSF) 

^3-FL. ^LTiiJR$n§DNAE^iJ«. fffMB^iJ. i^ij^tf G C S FMjS? 

(7)iijiigB^ij^@B^ij>b^s^§WE^ij%#t?o $f^L<ji:. m^^n^DNAnm 
icit^ ^-^yf-^y^mmtimmu m^ifcohrc^-^yf-^y^mmt 

atcfev^T. ^-y^yx^-^/^lB^iJti. GC S Frn-F^^©5' (DmMicmm 
V^^o $fSbl^ll^{cfcl^T. ^-^^f^y-r^y^^E^Jfi. GCSFn-FE^iJ 
f^-e. S/cfiGC S Fn-F@B?iJ±?^T. |g[RllMm^Ji^-r?>o $f S Ll\tl^ 
^ciJoV^T. ^-y^yr^>'^lB^iJti. tFGC S FE^J®5?^U:^-^F-6, 5 

7 8*>p. 1 0 1 mmtmmmrmmmcMt^) icnmt^mmm^5^^ 

(D'prj:< 0. 3 0. 5 0. I 0 O^rcl:^ 1 0 0 0 (OmM^t^?^ ^ Ut^Y^ 

^^tso m^ii. m^m^m. i^FGcsFiifs^o^^u^rf-F-e. 573 

20. 3 0. 5 0. 1 0 OS/cJi: 1 0 0 Op?^^;^-^F^^/uTfed;l\ 



(45) #^2003-526376 

[0 10 0] 

mott}^ L\^mmic^\^^x. d n AiH^otin- fm^^^^^ m^ifD nab 
. ^4hi}4ys iftm. mw. mm. mmm^. mm^y^^^n. mm 

-7. TSH-i3. -r:/^5?-n-r4^y K 4y^-u4^y2. ^y^-u^^ 

y3. 4y^—u4^yQ, ^y^-u4^y i k ^y^—u^^y\ 2. c 

SF-^im C S F-v^n77->>\ C S F-Mli^/v^n77->^\ 
^^'DT'Uy^. M^Sttm^s yn-r^y^-"^— tfC. ^)\yu^\y'^xii/^- 

i—^. ry^Vviy\f:yi i k dn7— tr\ a-ij'7^Viy^-'ds ^uy 

I K ifeMHH?! X. ifiiMlilH^X. ifiiMISIH^X I I K r^-^U^^^^ 
y^^^ME. r:^-Vt°^yj^^MA-l. ^^nifym. 'fg^;gU4<^y/-^^M^ 

IL-2^m. I L-2 7y^ri-XF||. a - 1 -7^^ F U T^v'y 
^ :fe^SJS{MMII. tr\ a -^Xn:i^^~-tf\ a-L- 

-rXnx^--tf, ^VVn-9-^y-N-X;l/7Ti5?— lz\ a -N-7-fe^;l/^Vl/n 
7-tr^;l/M^^A : a-^Vl/3«9-5>^-N-7-fef-;l/F^:/X7 

if. N-7-fef-;l/^';l/3-9-^>-6-x;l'7r^— tr\ ^--^^^Vy^^ 
-"tr\ i3-^;l/^n:n^^— tr\ N-7-bf-;l/;y^^^ F-9-^:^-6 -X;l/77^- 
•if. ^J:tfRimttCD4<DV^-rn7b^^n-F'r§o 

[0 10 1] 



(46) Its 2003-526376 

[0 10 2] 

[0 10 3] 

[0 10 4] 
[0 10 5] 

[0 10 6] 
[0 10 7] 



(47) tfg2 0 0 3-5 2 6 3 7 6 

c tmmx^^o mmm^^^mmtmit. i i^A±(Dixr<Dmm i ) 
mn^n^ d n kmm^xx}mji,mm^'^n^3w<D^mmm^mi]u^'ii:^ 
mm-, 2) miR-sn^DNAmmxmmwmu-^n^mimo^mmMBf^ 

[0 10 8] 

^mmt^m. m^i^R a d s 2. m^iih r a d 5 2. i^rcit^(Dm}nr\ ^ 

■r^m«. DNAis^ijtDs^m-^iis' ^^rcits' i^©^>;&< ^^^gis^^^^n- 
[0 10 9] 

^ai5]ii^^^±i3i'r§^ij©Mfc(i: : r a d 5 2 ^rcimmt^^(Dm^ ; r a 
d 5 1 ^Tcimmt^'tcom^ ; r a d 5 4^rcimmt^^(Dm^ ; ^§v^{i 

(1 n f> C» ^ y 7 ^ ® t « ^1 n ^ © ^ y / ^ ® (D ifT^^tO 2 i;(±cDlM^^t5-li:;^^^ 



(48) #^2 0 0 3-5 2 6 3 7 6 

o 

[0 110] 

c tmm-v^^o m^i^i. r a d s i m^^o^mmmt. mmB a um a n n 

(199 6) Cell 87:757-76 6 fCfSic^tl^ j; ^ tC, 

i^wim^n^ in V i t r o r^y-fe-Ttc^ov^T. mmmM^^mm^^ 
#^-r§ti;^fcS"c5i>T. m^^mv^^o mmiai. hRad 5 i^^-r\ ^ 

^'^m-e^^o ^e>tC. R a d 5 1 mf^ommmt. Benson?. (1994 
) EMBO J. 13:576 4-5771 ictm-^n^^^lc^ ATP©# 

§o R a d 5 1 cDat^mi^fc. at^f^R a d 5 1 ^>/^^M^^< 

V^T. lltt<DS$#^#;^§C)-t:^fenii\ Rad5 1 iTK-J^WII" § H ^ 3b\ 
^RltlT'feSo ^^fc. Rad 5 liTm^:«i;oT^;^en§l^'(40^#tD;g'g-l/^ 
ti:. ^MR a d 5 1 icJcoT^^ etl^l^ttO^POg-g-l/^tiiiikiiBlt^-efe^o 
[0 111] 

R a d 5 4 iTK-©^ti'l4«. ^MSirj^H^(c^?>n§7^yfe^. M^liSwa 
g e m a k e r s 5 ( 1 9 9 8) J . Biol. Chem. 2 7 3:2 8 
2 9 2-2 8 2 9 7fCfH«;Sn§r^yfe-Ytc4ol^T. d s D N A 0#^E"F"t? A T 

pmwk^mt^mtiicm-:5\^^r. i^^-^m-v^^o -^^ic^ Rad5 4iTK-co 
m^mt. mmt^ r a d 5 4 ^ y/^^m^x < mmic^i^^x. d n kmu^x 

[01 12] 

R a d 5 2fej:t>m^-r^-^(Dirfr 



(49) #^2003-526376 

1) ^^iyr-^j^mt^ib±DNAmm^umt^mm; 2) ^^^ur-'^'Am 

DNA@H?iJ(D^ai-*M. ^ijK.«^3' x-;!/:?:!*^^-^^!^ ; 3) DN 
[0 113] 

Rad52^i. Rad52 (D'^m^Tz^mi^'fmimi^X^u- FIS^iJ^D^ii 
V><-0>^)^c7);^^T\ #§cli:^^arti-t?fe;|,„ M^ti^Van Dyke^ 
(199 9) Nature 398:72 S f 9«3?)^e>0 h R a d 5 2 
0^^*5 <J:t;fi^^lBic-r§o ^^i?5:ScDR a d 5 2 ^ Utf- Y'UW^^^ 
n§o Mx.if S henP) (1995) Genomics 25 (1) : 199- 
2 0 6 (:^X5$5j;t;t hR a d52) :Muris^(1994)Mutat 
Res. 315 (3) 1295-305 (^^X^fe cfctf t: h R a d 5 2 ) 
;Park^(1995)J. Biol. Chem. 270 (26) :i 
5467-15470 (llhRad52) ^#M$n/£:V\ 
[0 114] 

R a d 5 2CDmmt. M^liR a d 5 2 ^fctt^Ogp^^Srn- H-T^E^JOfg 

§0 R a d 5 2^0F^gpt/c^i7^Wm^^ R a d 5 2 ^n- K-T^^^O-u^ ( 

It. RaddZm^-ff-mh-^^n^o Lfcti^-Dr. r^feW^^D (en 
d-nibbling)j x> ^ 1^7— tf^^/cti:^^?5;ffjiMp^-etDmfbfi: 
. Rad5 2ifn-c07W^n-K-r§DNA^5li?5c-r§Ci:;^)^Blt^-eS§o R 



(50) 0 0 3-5 2 6 3 7 6 

[0 115] 

R a d 5 2 ir/tti ^ /c. U 7 ^ K HIS f -M o c S « t - B o 

[0 116] 

Rad5 2iTK-:«)^^t^-r§;?)^H9*^tD?5^^{i. ^^tDg1itcJ:oT> n^Ct 

mmv^^o m^i^i. r a d 5 2 m}^ti^y^ ^ lyr-^^f'T^mi^MLrumt^ c 

32 

^ii ?mmumit::iMmN AMm^R a d 5 2if>tfc^>4^a-<-^>3 yt 

32 

W7^^nm^mmt^mtiicm^\^^x. ?5^^BitiT^^o Rad5 2irK-«ti 

'fi^i. Benson?) (1998) Nature 391:401-404 JcfH 
ic^n§J:9^hRad51 J:oT. in v i t r 

oVm^m^V^^o mmiCits hRadSl^S-r. ^t^s sDNA^T^U-T 

32 

la^^-^OffM^i. MMiacljfil^fc-^Tl^^Bltg-efe^o Rad5 2©?iMi. Ra 
ff. Rad5 2ifn-:^)'^1itg-r§:^^^9:^)\ ^^nrt^-^fe^o Rad5 2 

mmc^mmom-^h^it. ^mRadszmmcDm^h^i^tm^mT^^o ^ 

R a d 5 2m}^(Dmm'\m. Park(199 5)J. Biol. C 
hem. 270:15467-1547 Oictm-^n^X^lC. 



(51) 0 0 3-5 2 6 3 7 6 

[0 117] 

§l^*^:5:§MT^feoTt>c3;l/\ i^mt. Mr el K R a d 5 0 feJ^t^N b s 1 

Mfcti, Ku^y^i^Ms m^liKul Ol^rcltKuSO. V^--^4 (L i g 
4) *3j:t>'X r c c 4*^^tn§o 
[0 118] 

[0 119] 

<fi. Ku^S#^|Hffl«^|S;b^PI^$n^o Kuffi^MfiKuTO. KuSO^ 



(52) #^2 0 0 3-5 2 6 3 7 6 

[0 12 0] 
[0 12 1] 

$f^L<tt. Ku^?gWl:m«. Kuh^BSf^fflU m^im^t^o Ku^ 
[0 12 2] 

m^mmicmxu ^Lx^nicx'o. mmm.m^mti:\ MpmicKu^^mm 

[0 12 3] 

jri K u ifii^ 

m^^m^p-^^^ctmrnv^^o mKuma. Bjt^gpiuT. Mma^fcKu 

§<1 ^;b^nIt^-efe§o iriKuifimcimK u 7 Ofe'cfctfiriK u 8 OiKm^^l^tl 

•So 

[0 12 4] 



(53) #^2 0 0 3-5 2 6 3 7 6 

[0 12 5] 

^mmmn^s ^mm^^s, 4 6o, 9 5 9^;^^mm^mii^m\]s 

SN 0 8/3 3 4, 7 9 7;USSN 0 8/2 3 1, 4 3 9;USSN 0 
8/3 3 4, 4 5 5 ; *5c};t>'U S SN 0 8/9 2 8, 8 8 1 ^#.^$n/cV\ 

Ku(D^^u:i-^h'ioj;:nr^/mMmm^n. ^Lrm^ni: ak i guc 

hiP)(1996) Genomics 35 (1): 129-135 tcfHic^ 

yh. $>^\^^imm(D^mmmi^^ ^ic^tsc t-fy^-^m'(:^:§>o :^^i^'I4k 

•So 

[0 12 6] 

F (v) . Fab. Fab' IS^XSF (a b' ) 2 iT>VA^#Sn?)o fflfg T 

T. K u o#^oxtf h-:/i:^^SJS-rs (1 ^^b^Rlti^mj^lS'B-gPtitO 1 '0(D 

mmicii^ ^^kElt^t^m^(OKu^y^^^m^Mt^^-(Dm^mm'\^^^^'r 

o 

[0 12 7] 



(54) 0 0 3-5 2 6 3 7 6 

b i nson?>. S^tBilllP C T/U S 8 6/0 2 2 6 9^ ; Ak i r a?). 
mmm'^lhm 184, ISZilaniguchi, M. . g^itl#|^{±l)^ 1 7 
1, 496; Morrison?). E^ilt[#fFtHii 1 7 3 , 49 4^;Neube 
r g e r PC TiI^d.^fg^WO 8 6/0 1 5 3 3^ ; C a b i 1 1 y e>. 

^mmm4, 8 1 6, 5 6 7-^ ; c a b i 1 1 y mmmmmi 25.0 

2 3 ; B e t t e r ^, Science 2 4 0:1 0 4 1 - 1 0 4 3, 1 
9 8 8;Liu^, PNAS 8 4 :3 4 3 9-3 4 4 3, 1 9 8 7:L 
iuP), J. Immunol. 1 3 9:3 5 2 1 -3 5 2 6, 1 9 8 7 
;SunP), PNAS 84:214-218, 1987;Nishimu 
ra6). Cane. Res. 47:999-1005, 1987;Wo 
od6. Nature 3 1 4:4 4 6-4 4 9, 1 9 8 5 ; fe<fct^S h a 
w^, J. Natl. Cancer Inst. 8 0:1 5 5 3- 1 5 
59, 1988;Morrison, S. L. , Science 229 
:1 2 0 2- 1 2 0 7. 1 9 8 5;Oi^, B i o T e c h n i q u e s 
4:214, 1 9 8 6 ; Wi n t e r. ^Il#g^||5, 2 2 5, 5 3 9^1 J 
ones^, Nature 3 2 1:5 5 2-5 2 5, 1 9 8 6;Verh 
oeyanf). Science 239:153 4, 1 9 8 8 ; *5d:tj^B e 
i d 1 e r ^, J. Immunol. 1 4 1:4 0 5 3-4 0 6 0, 1 

[0 12 8] 

fe^o C 9 Lfc N">X:&^^-r§7^?ifi. Wood?.. PC T^fgWO 

91/0 0906. Kucherlapati?). PCT^^fgWO 9 1/1 



(55) !tt^2 0 0 3-5 2 6 3 7 6 

074i;Lonberg^. P CT^^fgWO 9 2/0 3 9 1 8 ; K a y 
PCT^^gWO 9 2/0 3 9 1 7 : Kay?>. PCT^^fgWO 93/122 
27;Kaye. PC T{i>m9 4/25585 IRajewsky?). PCTl^ 
fgWO 9 4/0 4667;Ditullio^. PCT^^WO 9 5/17 
0 8 5;Lonberg, N. ?)(1 9 9 4) Nature 3 6 8 :8 5 
6-859;Green, L. L. 6(1994) Nature Gene 
t. 7:-13-2i;Morrison, S. L. ?)(1994) Pro 
c. Natl. Acad. Sci. USA 81 :6851-6855 
; B r u g g ema n?) (1 9 9 3) Year Immunol 7_ • 3 3 - 
4 0 ; C h o i 6 ( 1 9 9 3) Nature Genet. ^^117-1 

2 3 ; Tu a i 1 1 o n?) (1 9 9 3) PNAS 9 0:3 7 2 0-3 7 2 4 
;BruggemanP)(1991) Eur J Immunol 2 1 : 1 

3 2 3- 1 3 2 6 ; Du c h o s a 1 PCT^^WO 9 3/0 5 7 9 61 
X^lif#fFll 5, 411, 749^;McCunee)(1988) Scienc 
e 2_1X- 1 6 3 2- 1 6 3 9. K ame 1 -R e i d6 (1 9 8 8) Sc 
ience 2_A2. : 1 7 0 6 ; S p a n o p o u 1 o u ( 1 9 9 4) Gen 
es & Development 8. • 1 0 3 0 - 1 0 4 2 ; S h i n k a i 
6(1992) Cell 6_8: 8 5 5 - 8 6 8 tCfH^^n^o \lh^i^-h 

[0 12 9] 

r-v^-rVxy^— 7-ry^';-S/cfi:s c F v 7r->^xVX7°U— ^^^^ 
U -r^ y e :h h u 7;l/^^^ n 7^i; y=7^y^ u --^mm-^ ci ^ <t o 

Tfe. M^RltlT^fe^o McCafferty6. PC T^lgWO 9 

2/0 1 0 4 7 ; Ma r k s 6 (1 9 9 1) J. Mol. Biol. 2 



(56) #^2 0 0 3-5 2 6 3 7 6 

2_2.: 5 8 1 - 5 9 7 ; ^XlSG riffths^(1993) EMBO J 
_L2. : 7 2 5-7 3 4^#M^n/cl\ ^^DOH htfiW^^m^m 

B a r b a s PCT^^WO 9 6/0 7 7 5 4 ; B a r 
b a s S (1 9 9 2) P r o c. Nat' 1 Acad. Sci. USA 
8_9:4457-4461 ^cMffil" d himt^-^^^o 
[0 13 0] 

■^■rv^Tj^fc'cfctfM^Of^lJfi:. M^J^. L a d n e r ^il#l1^ll5, 2 2 3 
. 4 0 9^:Kangf). PCT^^WO 9 2 / 1 8 6 1 9 ; D o w e r 
PCTd^^WO 9 1/1 7 2 7 1 ; Wi n t e r PCTi^lSWO 9 2/ 
20791 ;Markland^. PC T^^fgWO 92/15679;Bre 
i t 1 i n g^. PC Ti^fgWO 93/01288;McCaffertyP> 
^ PCT^^gWO 9 2/0 1 0 4 7 ; G a r r a r d^. PC T^fgWO 9 
2/0 9 6 9 0 ; L a d n e r f). PCT^^fgWO 9 0/0 2 8 0 9 ; F u c 
hs?>(1991) Bio/Technology 9.:i 3 7 0- 1 3 7 2 
;Hay^(1 9 9 2) Hum Antibod Hybridomas 3. 
: 8 1 -8 5 ; Hu s e 6 (1 9 8 9) Science 2 4 6 : 1 2 7 5- 
1281 ;Griffthse) (199 3) ±ia;Hawkins5>(199 
2) J Mo 1 Biol 2_2_6. : 8 8 9-8 9 6 ; C 1 a c k s o n ( 
1991) Nature 352 : 624-628 ;Gramg> (1992) 



(57) 0 0 3-5 2 6 3 7 6 

PNAS 3 5 7 6-3 5 8 0 ; G a r r a d6 (1 9 9 1) Bio/ 

Technology _9: 1373-1377 IHoogenboom?) (1 
991) Nuc Acid Res : 4 1 3 3 - 4 1 3 7 ; cfctfB a 

rbase)(1991) PNAS 8_8 : 7 9 7 8 - 7 9 8 2 ^cHtHfC 

[0 13 1] 

KufC^^-r^^y^n— :^;P|rL#:(itfc. M^t^^Ne oma r k e r s (^V 

K u o^>^ < ^ 1 -ocDii^'^^mmt^ c tmmx^^o 

[0 13 2] 

3 9 7 nc^$n?)o L/'c:tUriV-^i. y^^\y^^Ym.\tX 

(ana 1 og) . t/cfiia^-^b-^T^^^nTtg-eS^o $f^b<{i. 
^-m^^^-^^l^tf-Yxmi^^n^o <in^cDKu:e-UriV-;&fflV>T. Ku 

"S.fcitY.xxhmmmt^^y^^^n^m'^t^^hi^^^mx 
9 9/3 3 9 7 1 \zmm^n^o 

[0 13 3] 



(58) #^2 0 0 3-5 2 6 3 7 6 

[0 13 4] 

^M^z-^-y^Hcj^oT^ai-r^u^i^^^BTtg-??^;!, (Ladne r6,. WO 8 
8/0 6630;Fuchs^ (1991) Bio/Technology 
9 : 1 3 7 0- 1 3 7 1 ; *5j:r;Gowa r d?) (1 9 9 2) TIBS 18 

: 1 3 6- 1 4 0) o mm(Dy^^v. mmmmm'jify¥^m\^^T. m^mc 

ffli^T. visym^f^'mm^tmmi^m^mm'v$>^o m^mmv^^y 

[0 13 5] 

^Ctti^m^Xh:^o m^li. mmViyr-zym^^^^^r. SS© (f o r e i 

gn) ^'f^n&mm^^yr-i^omm^icmm-^'^. ^nic^y) z-do^ 



(59) #^2 0 0 3-5 2 6 3 7 6 

im-(D:kmm (e. c o i i) mmv^yr-i^. mis. f d. ^xrif i 
(Dmti\ 7 ^-r7^u-(cfc'i^T. m^mmim\^^^n^o 

yy-i^gi I i^fctigvi I i:i-h^y^^^m\^>'fnf}-^^m\^^x. 

c^LrcJL}£h-y^woyT-i^^. <i(DJL\^h-y^^<^m(Dmm-^j:yr 

->>>^lH|lKf ^Cil^'^oItg-eSS (L a d n e r P C Ti.^|gWO 9 0/ 
02909;Garrard6. PCT^^^gWO 9 2/0 9 6 9 0 ; M a r k 
s^(1 9 9 2) J. Biol. Chem. 2 6 7:1 6 00 7- 1 6 
0 1 0 ; G r i f f i t h s S (1 9 9 3) EMBO J 1 2:7 2 5-7 
3 4 ; C 1 a c k s o n?) (1 9 9 1) Nature 3 5 2:6 2 4-6 2 
8 ; :JoJ:t;B a r b a s ^ (1 9 9 2) PNAS 8 9:4 4 5 7-4 4 6 1 

) o 

[0 13 6] 

-|§6^^7:/n-^{i. i^mm<D'^f\yh-X^m^ (.nmy^^^m. Lam 
B) ^^^m^^^-hi—tLXmi^^^ (C h a r b i t e, (1 9 8 6) 
EMBO 5, 3 0 2 9-3 0 3 7) o L amBilfE?^n-F-r§:/^X 

5 Htc:e-uri^5^^i^:t^K^^fAu ^y^^^no^mm^^iy-fo^i-oizm^-^ 
tt)^'^mx$>^o m(Dmmmm^y^^^m. i^ij^«^omp a (s c h o r r b c 

1991) Vaccines 91, pp. 387-392), PhoE( 
Ag t e r b e r (1 9 9 0) Gene 8 8, 3 7 - 4 5 ) . fectt^ 
PAL (F u c h s (1 9 9 1) Bio/Tech 9, 1 3 6 9- 1 3 

7 2) t±^ic. u±mmm^mmt>\ -^:/f-F-rVx7'ix-ji©et^;i/^LT 



(60) #^2 0 0 3-5 2 6 3 7 6 

^ffMt-§^>7^^M-efe§lfiJy(c. ^•/^K^ill'g-^'^Tfe (Th i r 
y?)(1989) Appl. Environ. Microbiol. 5 

5. 984-993)o mmmmmmt^m(DUwmc^. m^i^. m 

}^-(Dm^mrU^^m^ir:S> (Kuwajima^(198 8) Bi o/T 
ech. 6, 1 0 8 0- 1 0 8 3) o ftelfflMfi0^ffi^>'/^^Mfc^/c. 

xm (Staphylococcus) ytiy-^y A^^m-^'tVYM (N e 
i s s e r i a) O^M7°Dt7— tf I gA;?)^^Sn§ (Hansson?) (1 
99 2) J. Bacteriol. 174, 4 2 3 9 - 4 2 4 5 4i5cJ;t>^ 
K 1 a u s e r ^ (1 9 9 0) EMBO J. 9, 1 9 9 1 - 1 9 9 9) 

o 

[0 13 7] 

xxj\H^(DDN A^mut^o mmmit. DNAia-g-^^/^^g. lac 

fflV^T. -^7°^F$5j;t?DNAr^cDBIg^ffM1-^ (Cu 1 1 (1 9 9 2) 
PNAS USA 89 : I 8Q 5- 1 8 6 9) o C(D%l>i^ 3' 

r^ey-xjcj:§fiii5M^T. Lac i^f^^-Ym^^y^^^m.^m.^'t^o 

Z.(im^\X. L a c 1 a c 0:t^l/-^- (L a c 0) tLT^^tl^^V^ 
DNASB^iJfClS^t-^^M^tg^^J^i^^t'r^o fgil:/^X^ F±fC2ntf-(7)L 
a c 0^ii^§C^tcJ;oT. L a c I -^T'^^ FM-n-^^^ti^ cin>&n-F-r^ 

7°^X^F{c^m^c|g'g-1-;g,o ^»P^<?)7°^X^ Ff^. -^-O^Un^^^U^ 



(61) #^2 0 0 3-5 2 6 3 7 6 

. ^'^y'^x^ FDNA^. mm(Drz^b. nm. mmicmxu ^ltdna^ 

Ji:J;oTli}it-§. ^7°^FcD3.t^-F%|H|iKL/c (Cul IS (1 9 9 2) 
Proc. Natl. Acad. Sci. U. S. A. 89-186 
9) o 

[0 13 8] 

^i^MtML. T^IS-^ (free) ;?j;l/ii^^+iy*i^^Wr§^:/f- F ^ LT. ^ 

. pi I I*5J;0->VI I \ ^OC5fei^^jii:T7T-S/^i:f^il^ 
n; ^LTM[i{c#M-r§N7l?i^Fy-ryF«gJi:, yxF^>^f-F:6^B3b^nSo i/^ 
< o:«)^(^^ff-rii:. 77->^tc>rVx:/U-$n§^7'^FJJ:. M^^y^^^M 
(D-^^^ErS^y^i^Xi^fr^-^n^ (Cw i r l aS (l 9 9 0) Proc. 
Natl. Acad. Sci. U. S. A. 8 7, 6 3 7 8-6 3 

8 2) o ^r^mmit. '7^f'7V-icmm^^t^^'ff-mmi^Bm^^^ 

-m<D^^^m^ur7.x^^o Lac im^'T^^it. mMm^commmic 

im^-^nrc^^. ^7'f-F^#tjN*m. 7r->^^ifi?^(Dffl^iz:T^#o 
It. ^^j:^^y^^^m'7^mm'\i^(Dmmm^^. ^Mimrj::^mmt^h^o 7 



(62) iffg 2003-526376 

Gallop5.(1994) J. Med. Chem. 37(9):12 
3 3- 1 2 5 Do cn^(0!^^(D/U7Xit. L a c I -rVxyV-^Ogg 

[0 13 9] 

'-1 o' (DniL^^-y(D'y-(y''7V-ti^Bnmcmm-^n^o i o" im^;^{* 

Km'^< in V i t r o^ff^mjQ:. l^^^nTtTV^^o 

3-6^fT;^ti/^^-r7^>;-^^^-r§Brtg'14;&#t-§o 

[0 14 0] 

<l©;^?£©l-O(0jiffltc4oV^T (G a 1 1 o p?) (1 9 9 4) J. Med 
Chem. 37 (9) : 1233-1251). 10 " x:^f^7°^ 

y'^V-^. m^/mm%t in v l t r otiy-fVy^^Ltzo U4<y-A:^ 
mR N A±lc^\^±id^X ^ icm^^MiRL. t^r^ D OfiJ-a-^OR N A^.t^ U V- 

^I^^^^Ufco ^I^UV-AtJ:. J:D'M6^M^t^^>^f-KxVX7^l/-^-r7' 
7 U -^X ^ U > to ^ {5 il ^ H[pI DTj @I^^m±T^7 7 ^ ^ 
-r-f-liM-rsOfc-f-^Hc^tl^-efe^o IS-a-^i-a-f^fi^feORNA^miKL. cD 
NAJC^^L. ^LTPCRJCJ;oTtii('gLT. ^^^^^XSM^)--y^^(DyK 
(DmrncOy-y^V-Y^^i::^, 4-^Uy-AxVX7°^-^^77-v'xVX7° 



(63) 



2003-526376 



I S AfCfcnt^lg-^^'mcPLT. ^fc(i:^^7r->^^E LISA (B a r r e 
t^(1 9 9 2) Anal. Biochem 2 0 4, 3 5 7-3 6 4) 

nfc D N A ^mm^m-r ^ o 

[0 14 1] 

FIIfcM6^T$)§y0^t/c:fimR N A@B^iJJcMl5^Tfe§. 5? ^ l^^Tf- KSH 

■r§pJ^U:tf-FWiJOn-FllO rn-FH^j ti:7y^-fe>X7?fe§7>f- 
[0 14 2] 

K u^n- F-r§3- FiI@2^iJ^\ TakiguchiS (1996 

) Genomics 35(l):i29-13 5:Joj;t5G e n b a n k^f£ 

3 5 9 3 2fciifi^$n§c^;&#itu y Fvy$5cfct;^u -j'y^mtm 
m>m\\c\^fzif'^x^ 7y=^'^y7.im.itm^-t'^-c}Lif^nm^^'^o ry^ 

^y7sWmf^^\t^ Ku mRNA(D^3-FpIMfcTO6^'efe-oTfeJ:V^75)^ 
<fcD^^L<ti;. Ku mRNAcD3-FS/c:fJ:|[^3-FM^OgP5jHc^^LT® 



(64) #S 2003-526376 

Tfej:i\ 7y^-\iyxtvd^^ut^}^it. rn^ii. m-^ms. 1 0. 1 5 

. 2 0. 2 5. 3 0. 3 5. 4 0. 4 5 ^/cfJ: 5 0 5? ^ 1^:^^ F-efeoT t cfcV^ 

0^tf^s^S^'[4^tiiia^-^§;6\ '^fcitry^'tyT.^^xS'^yT.im.mm 

t'i7-^>/;K 5-^nn'^-7>/;K 5-3-F'^'^S/;K 4^-9- 
^'^X 4-r-fe^;l/>^h>'y. 5- {i])\yt^^i/}iYu^y^^}\y) 
. 5-:^j;l/;}<4^>'^f-;P7^y^f-;l/-2-5^4-'^Uv^>. 

^ y ^ ^/l/i^ ^ >^^li K n ^ -7 ^-^5? - D ^ h v^;l/'5r;e-^/ 
>'. -r/S^y. N6-^y^y-r::i;V7x->. 1 -^^;^y7-y. 1-^^ 
;W/>'X 2, 2-yy^;l/yT::iX 2-y^;l/7x-y. 2-y^;l/^T 
3-y^;l/>/hS/X 5-^^;I/iy hi^y. N6-7x::iy. 7-y^;P 
^T-y. 5-y5^;l/7^/y^;l/^^^>;K 5 -y h4^S/7^y ^ 2 - 
f-^'^^S/;!/. ^-^-D-vyyiy;i/>^:^iyx 5' h4^iy;^3;l/.1^'^>'y 
5-^ h4^i/'>-7>';K 2 -^f-;Ixf-;^-N 6--ry^yx::i;P 

7x:iy. '>^>/;i^-5-;t4^>^ff^ (v) . v^yv^viyy. yy-T F-^^ 

i/;K ^:t>^y. 2-^^>^F>'X 5-^^;l/-2-f-;e-'>^i/;l/. 2-^-;^- 
'^^i^;^. 4-f-:t'>^>';K 5-^5^;l/'>^iy;K '^^S/;!/- 5 -:t^i/@^^ 

^^;l/XXf-;K '>^>';l/-5-:t4^>'M (v) . 5 -y 2 -^^-^^ 

>';K 3- (3-7^y-3-N-2-;?j;pj}^^4^>'yDtf;l/) '^^S/;!/. (a c 

p3) w. ^^x}2, Q>-i/r^/:f^)yiS^^^n^o s^vhj:. 7yf-tryx 



(65) 0 0 3-5 2 6 3 7 6 

[0 14 3] 

mmicmmLx^tr^. m^imxL^^ tt^DN Ammit. mmic^i^^ 
T. mmm^im~$^^ctt)^aimr^h^o m^ii. lo. 4. 3. 

iB^ij. ^ij^t^^n-FDNAiB^ij. m^i^mmimnM.^n^n-nm(D^M^ 

mm. M^tfn-FDNASB^iJ. 1^iJ;^MfiSJCjimm^n'53 
-FSa^joMi]S/ctiM^/^^-:/:^^{l:$HJ: ; iB^ij, M^t^n- FDN AE^'J 

. mK.mmimn^^n^::i-]^mm(D^M^. mmicuf^mn(D^mu-< 

[0 14 4] 

1 0. 8. 5. 4. 3. 2*?^. ^rciii^^ut^]^. m^imm. 

tf^:MA^i:<^;D^ #.6^DNA^M^§. M^^tl^DN Amm^mXt^Ct 

tf^m'^v^^o m^ii. m&^t-^n^mmit. m^mmmt. 1 0. 5. 4 
. 3. z^m. ^/ctii 5?^i/:^^F. M^§RiM'i43b^fe§o mm 
t-^n^mmit. j^^m^^. m^imx. ^^^fc«g^^^p,^c;i.^^^M 
icx^. m^mmmt^rj::^o ^sb<«. tis^iB^y. m^imin'^^om^^ 



(66) !tf^2 0 0 3-5 2 6 3 7 6 

"f-mmt^ PM^$n§bttTti;:^v>;6^\ mm:mmmmwmmm'¥' (cft 

R) MfE^. ^-^niiyjifE?, 0? V I I litfS?. H^IXjlfc?. 7:t 
^^-f/l/^^yFH^jifS^. ■fe^tt^i^S^>'-7°G (XP-G) iifE?Jb^^# 

[0 14 5] 

mmt^o mmn^DNAnmit. mmmms m^i>mmmmm^\\x^^x 
mmmm. yu^-^-. xyM^^j— . uas. mmmm^^x 

DNAt>ntsctti^'pjmx&:^o mu^n^DN Amm^Tc. n-F^m m 

[0 14 6] 

vmitj'^iHm'i^x^-DXi,^ < . m^imiR-^n^ d n Aia^ijti^jfiiiE^ij 

S/^:^i3l^R^n§DNAlH^|J:^)'^n-FM^^^^-efeJ;<. tr^^-h 
n-F^^fi^H'l^-efe^o 3-FII^ti. ^^?3:^y7^^M^3-FLTl>T 

t-jiy^y. -cyxvy. ^yxu/Fnify, ^yxvymmmm^. UWVim 

t-JV^y^ a 2-^y^-7xn>' (I FNA 2) . iS-^y^-7xny. y 
— r>^-7xnx Mi^M^S. FSHi5. TGF-/3. M^mH^. 



(67) ^^^2 0 0 3-5 2 6 3 7 6 

K -ry^-n-r4^>2. ^y^-u^:^y3. -ry^-n-r^ye. ^y^- 
\^^^y\ K -ry^-n^4^yi 2. csF-nii^^ (gcsf) . csf- 

y\\\^ DN7— tf\ a-;9^^^hS/^--tr\ ^nv-^/li Fn4^>/^— tz\ ifii 
?^^@ia^ V. ifiiM@H?V I I . «M[1H?V I I K ifiiMBH? I X 

y/^^MA-K ^^y^ym.immft-^y^^^'mmw. ii.-z^m'^. 
\\.-2ry^u:=.7.vm. a-i-ryf-hvfiyy. ^&^mmmm. /? 

^Vl/3-9-^y-6-X;l/7r^— If. ^-:«^^^h>'^— tr\ ^-^>^n-^^^ 
— tr\ N-7-fe^;l/:^^^^ Mf^y-6-X;l/7Ti5?— tf\ 4oJ:r?or^ttC D 4 

[0 14 7] 
[0 14 8] 



(68) #^2 0 0 3-5 2 6 3 7 6 

■h\ ^fcit^-^'yf-^ ynm^^ximmD Nkmm%m^^m^ c 

[0 14 9] 

i&.±co^-fyy->ry^^mymi^mp^mi:^^o tt}^L<ii. m^-^n^D 
NAmmat. 2'0(D^-^'yf-^y^w.mf)mmt^o ^-fyf-^y^^mn 
It. jifE?^/tj^3-FiB?iji^^c (jL^^y^xxs/^rcit-cyhtiyomwj: 

[0 15 0] 

y^^Sa^iJ^ffli^T. [^HttSfE?®3- FI2?iJii:1-<^^PigLT. 
Rlt^-eS^o fe§lHitfcfi^?,(c, ^^^n^RNASfcti^^^/^^SOifiji 

. RN Aj^^(DRN A^^'mm. Xf^^T^BiiL. feJ^tZ/^/cfJ: U -^^^-SB 



(69) #^2 0 0 3-5 2 6 3 7 6 

fe^o ^y^^i'mmm^tc. ^wm^. m^if^-mmm^^ts^y^%^m.^ 

[0 15 1] 

> F SH/33lfE^^Dx^VyfeJ;t;/S/c^i-ry^^yp«^I^c, FSHjSn-F^ 

(Sfctim^tlct^JC 10(D^-^^yx^^^'@B?iJb*^^V^^-g-. ±^-^-J7-^ 

<l©^-^^^yx^:/^^gB?iJ{i:. @B?iJ#^ 1 ©gp^}-. M^mi-?. 4 54 
t^ib-l, 4 1 7 (E^J#^2) ^fcti^u-e 9 6*^6- 1 5 5 (gH^iJ#^3) 

\^MlZ<tmi3\^^(D'pn:<.t^2Q. 3 0. 5 0. 1 0 0. ^/cfilOOO® 

p^nff^^±iz.i^mwm\^mm-^ri^. '^mmf\^mw,o 9/305, 639 

[0 15 2] 

^-y^y-r^ y^^lB^iJfi. H h^y^-7xny-a 2 (IFNa2) (OU'A 
fcffill|-??feoTfeci:V\ -ry^-7xny-a^i. ^fei4:9cD^M::^^X^- 



(70) #^2 0 0 3-5 2 6 3 7 6 

^ffMt-§ 1 4 cDiife?^^t?IIII^jlfE?7 7 ^ U -^mf^t^o I F N a 2 

M^^y-fJl^Ts, WWi^^M^^y-fJl^T. (herpes zoster vari 
cellosus virus) ^XXS'^^ yy^Jl^T.lc^^mm^f^mt^O) 

[0 15 3] 

y^mti^mmx&:^mmmm. i f n a zmm^^o^u 
-FM^F^fc, u-h^mmcD^mc^LxrmmLx. ^rcitzi-mm(D± 

m,l^^LX'PLmtiXW^LXh^X^^\^\ m^li. ZO^^-y^yx-ry^lB 

V^^SH^iJ) I F N a 2 3- nm(D±^(D^yL.mM.^^x 

^-DX^Xh^o m^lii. <l(D^-^'^yT>fy^mm. IFNaZmin'fO)^^ 
b:tf-F-4 0 7 4*^6-5 1 1 ^zM^i:^ir^. IB^iJ#^ 4 (D0|5^^ < 
^fe2 0. 5 0. 1 OO^tcm 0 0 0(Dmmt^?i^]yt^}^) ^^/x.Xi,^ 
I/\ 2"3(D^-'^r^yx^:/^^@H^ij0^r<7)^>iDii. 3-KgH^iJgf;$:cD±?^(Dyy 

j^mM^mmtLx^^\^\ mx.«\ ^no^-^^^yx^^/^SEm. ^^ds' 
mmmm^KmLx. nmn.::2'-mm^. \Hm^i FNa2n-F 

, 6 3 8^tc$e>tClH«g$n§o 
[0 15 4] 

G c s F) (D^j^icmmx^-Dxtxh\ GcsFit. ^^m/wmmm^m 
o GcsF«. \m-mmi:}mmt^w^n.m'p(D^m\^. ^^Lx^m^mhmm 



(71) #^2 0 0 3-5 2 6 3 7 6 

[0 15 5] 

mm^^(D2'0(D^-^yy'^y^'nm(Dm-(D^cr) (^fcimm^ 

^lci'0(D^-'^yy-^y>^m^^!Li)^-^j:\,^m^. "k^-^-j^^y^'Um 
GC S F3-FEm±?5^WVi.^Mfi^T^feoTfe«j;i>o %mt^ Z.m- 
^^yx^y^'IBm. lihGCSFilf5?05?^p:t^F-6, 5 7 8*^^10 
1 fC^Mf SS^IJ#^ 5 ff^Wjf mmntl- 6, 578*^P»-364 (IB^iJH 
■^6) JC^>fjS-r§SB^iJfi*(D^^^:^< ^^.2 0. 5 0. 1 0 0. tfcii 1 0 0 0© 

-r^/hny;&^6^tLTfeJ;V\ CCS F^^e^^-r^^Jc-l^fflBrtl^lBm. 

^(DF^m^^^^c«,fMfcMffl$n§. 9/3 05, 334 

[0 15 6] 
[0 15 7] 



(72) #^2 0 0 3-5 2 6 3 7 6 

CAAT>-K^y^X. API. S p 1 ^fcitN F - k Bm^mt^^Ecom^m^^^ 
[0 15 8] 

. RNA^cntf-^n. ^bT^^mRNA^^?^C#ftf §DNAgH^J-e^;So 

N A ^^tSo ;^BI'l4x ^ y y S /t ^ix ^ y y^;?)^ i:^±© T^/m^^ X}/ ^ /c 
ti7^y^©gP53^;^n-F-r§^^. DNAlH^iJJi. m^^i:xS7.f^^i/y>^^ 
f^il^LT. ^^^:^'«|gr£7)x^yyS/c{i:^6^^$n§Jl^^c3[)3-FM^^-i' 

yi^-Ati. l|-0x^y^^;fej;t;^-(Dx^y>^03-FIB^iJ;()^ m^hfzM 

. ^-©x^ y >^{cs^-r §m R N A (Dm^(omwm^^-^mt^'^r^\^^i3^ 

[0 15 9] 

?>f^\ ^Httx^yy^, ^^b<iiATG^'a-£?o ^^f^:. ATG^#t?5^H 
'14x^y>(i, ll^cDx^y^/$3j;r;^6^i;$n§3lfE?^DM<x^y>';&#t? 

F^$^fc-g-A.-etiJ;v>o |g-c7)x^yy:6UTG^^ty. C -5 L/ctI6^^^n 



(73) ff^2 0 0 3-5 2 6 3 7 6 

mmi^-mm/'^^uyr-iy (h gm-c s f) . isxn}! hnp--fM 

m^-mum (hc-csF) ^n-F-r^iifs^^^^sn^o 

[0 16 0] 

-gpm :llHfecfct>'lls^u^c^§GUA^^i^^g^$n§, (a/o ag gu 
RAGU mtfvy?i^u:t'f-]^^^^'r) ^^^n§#m&^^r3y-fe:/-9-x@B 

n^^t^'^m'^^ti^h^ (Jackson (1991) Nucleic Ac 
ids Res. 1 9 : 3 7 1 5 - 3 7 9 8) o F":^-^y-ty 
•9-Xg|5fiiOM1fU0 3^Sti> x^y>(7)Mfi0 3i^S-efe§o X7°•^-rx-F:^ 

[0 16 1] 

'tf^-mitmmLr^^rj:h\ xy^^x-F^-gi^fuT^^o trnxy^y-^ 
X- F■:^-gl5^]i^i^ iHm^7.y^^7.-7^-tf^-mt^(D7.f'74iyy^^^ 

[0 16 2] 

:YYYYYYYYYYNYAG. (lc:TY{J:lfU5S»l^f=n7^)^^^L 



(74) #^2 0 0 3-5 2 6 3 7 6 

§nlt^'l4:^'^fe§ (Jackson (1991) Nucleic Acids 
Res. 19:371 5-379 8) o 
[0 16 3] 

[0 16 4] 

. #^OmRNA||^g|5{it) ^mmmm^i:rS AT Gm^:n\syicmm'r^Ct 

mm. mmmmc^^nir. ^Lx^wmmmmcAFmi^^mr^o c 
mt'^ri^mB,'?-(Du-Ytmt^yy\y'-hx^^. ux±o7^y^s/cfj; 

7^y^©gp^^;S:3-K-r§DNAti. ATG©3' M^cf <^I^MLTEBbT 

{|iJtct-<^^llMLT@aHLTtd;v\ 
[0 16 5] 

DNAE^iJcD3-Fg|55^ m^ifTi^ AUn(DJ.^yy \ ) It. p*3H'[4^y7^ 

^M(7)t(D^iwi-cD. ux±^07^yei. fe<j:t>y^/tii7^y^ogi5^^^n- 

FLTfeJ;i\ ^~FDNASBm^ gfi^Oitfe^tD^-cDx^y 

/mis^. m^y^^^n(oi^'\^^rcim''iim\z.mMxr^\^m^. n-FDNA«. 
ge^cD^y/^^Mon-ox^yyiiM^^^x u:^±©7^y^^/cJi7^y^ 

C)gP5}-^3-FLT^>J:i\ Mx.tJ:\ rtHttli FxU Xn>t°xf-y (EPO) it 
B.=?-^(om,-^W^mmt^i^^. tF^Mj^;^^y (hGH) cDH-ox^yy 



(75) #^2 0 0 3-5 2 6 3 7 6 

[0 16 6] 

M t b I ^ M ti H't4 ^ >' / ^ ^ M 4o J; D N A SB^iJ (0 n - F IB^O © ife-^ ^ 

NAcDU:^±cDx^yy^/'ciJ:SB^|J^n-F'r§DNA^#^-efej;V\ b/c:;6^^ 
fiU ;^J> Ft fc(i^^#:|g'&#'[4;& 1 0(D.t°U -^T^f- Ffc^ff ^ t 

[0 1 6 7] 

AEm. Mtbi/^M. Mx.ff^>^/^^®tfc:«RNA^D?g'[4tfctiiltiai3^'' 
(DmM^mWt^CtifujmU'^^o DNASH^iJfiSfc. MSLV^^ti^n-F 
LTfeJ:l\ Mtffi. m^ii. M^y. ^^Vts^y^ tltJI^ ^1*. Wm. U 
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[0 16 8] 

vy. -fyxu/ hoify, '^yT.vymmmm'f. giJ¥W4-s;vty. -cy^ 

~7iDy/343j:t>V^^^-7xnyy, #Mii5iia?M. FSH^. TGF- 

mmmw^. ^^Mdy^ nmmm^-z. ^mmm^-i. tsh-/? 

. ^y^-u^^yi^ ^y^-u^:^y2^ ^y^-u^^ys. ^y^-u 
4^yQ. ^y^-ii4^y\ \^ ^y^-xi4^y\2^ csv-wm-. c 

i/Yi^Tsh^-^. mmf'77.^/-^y'i^mm=?'. ^n^-r-^. ry^f-v 

uyMyi I K DN7— tf. a hi/^~-tr\ ^ui/y}iYxi^i/^- 



■tr\ MMHH^V. MiiHH^V I I . i&r-^MiaH^ V I I K miWmm 
?IX. ifiiMlSH^X. ifii?«|iIH^XI I K rJi<Uvi<^^^/^^ME^/t^i 

2^m^ I L-27V^r^r:X^m^ 7;I/77- 1 -7^^ h U r/i^X 

::i^--tf> ^>3+}-^>-N-X;l/77^— tr\ a -N-7-trf-;V^Vl/n-9-^ - 
^S^'^-'tf. 7-b^;PM^*A : a F-N-7•tr5^;^^^yX7x5- 
•tr\ N-7-fef-;l'^Vl/3-9-^y-6-X;l/7 7^— tf\ iS b >'^^--tr\ 
iS-^;l/^D-^'— tr\ N-7-fef-;l/:«^^^h-9-^y-6-X;l/7r^— tz\ ^ 

[0 16 9] 

MR ;^ " xsmm 



(77) 0 0 3-5 2 6 3 7 6 

mmmm^-^-^^Mtmmii. mm\ (neo. ^^-y-^f-y-^Yn 

y ' t^xt^vt^z/jih^yxyji^-^ (g p t) . d h f r. r-r-yf'r^ 

i-—^ (a d a) . }^3. — u^^zyy (p a c) . /\-r ^^nv-T >/:/ (h y g) 

. i:j;W'^^)ivymiyy^-^. TT./^^^ymh^yT.^jW'^^'y-'if. 

Fn;tn^--tf^>^5>/>/y-r^---tf (GS) ^n-Kt-^CAD. ^ 
Mttl (md r 1) MtflcllX^iyyD (h i s D) r^E) TOM^^tS 

<ctmm-v^<o. ^-fyy-^y^'mmmt\ m^mmfyL.im^'^^n 

Mii^. mmi(o^^-ri:mm^n^o ^-fyf-^y^^m^onmt. mn.mtR 
^m'^-i}-t)\ nm^N Anmi^m^-^n^fiK ^-fyy-^y^mmm 

fe§ (Ma n s o u r ( 1 9 8 8) Nature 3 3 6:3 4 8-3 5 2 

) o ^(D^mic^m-^ji'^-ti-iat. ^mM^^y^ }\y7s^^iyy^i—{i (tk 

§ m R N A ©7 R N A^ fcfi V tl^o 
[0 17 0] 

Mortg:^jiJi^pItgv-:^-)tfE?fcii. neo. gpt. dhfr. ada. p 
ac. hyg. CAD. GS. mdrl ^XXfh i s Bti^^^ti^o ^^^tlfc 

[0 17 1] 

mm\m'^-ti--^u~-Y-r^mB.'^ mmf^. da. g s. d h f r^i^xs 



(78) #^2 0 0 3-5 2 6 3 7 6 

[0 17 2] 

^ IWfi; : ll-(D^-y^'y-r-Y>'^lB^iJ MtRM^^-ti mmnm 

X ^ V y X 7°^ ^ X - F-:?— — mr.(D ^-^-j'f^y ^'iB^j-e^ o T 

-x^ yy — x7°^-rx- K■:^-0P^^L — mw\%^^-ti-niu- f-t^ d n 

/c«W7^-fe^y hti. miM^WTfe^do |g|H}IMx.|fflm. PGR. 

MJR RJt^ V- ;?? %mm\ X ^ y y X X - F ^-gPfu — ^ 

ybny x:/^-rx-7^-b:/^-g|5fii ^-CD^-y^yx^^^SB^JT 

[0 17 3] 

^WiJ Wmtt^-ti- 1 fjjij«^ij x>7y y X7°^^X- F-t 

-gp^it ^-0^->f^yx^y^B^iJ gmt^v-;?7-2T^feoTfe«fcV^ 

feSi^fi. Ig-tD^-y^yf-^^/^IB^iJ MUE^J x^yy Tsf 

=7^ 7s- F^-g|5{u mmt^-^-ti- 1 Ig-O^-y ^y x-i- y^lB^iJ— 

— SJi^nrtgv-:^-2-efeoTfe j:v\ (l^SBfi-^ti. ^iRBlt^v-;!j-2{i:. 
^ft^Jj^(D#'14;&^LTfeJ:l\ -r^t)-^. ^tRBrt^v-:^-2(D5if5?M^fi 
. ?iiRBTtgv-;^-2:&|g^LTi^§«^^t-M (ll§yWf<:^i»J^/c{i{-tlf 

@B^ijrt§i7)ia^x.(i. Mj;^nrtgv-:^-i(D^6^^$n§|g3A^^^i:. m 



(79) #^2 0 0 3-5 2 6 3 7 6 

[0 17 4] 

ti ^r,(Dmmim^-ti- - — mmm\ — x^yy — 

V i t V o^y^^^mM^^^xsmBF^-^m^mmx^^o 

[0 17 5] 

. D N A IS^iJfe 0: r;@6^ h $ n § gPfitc+^jHc < )m hxm.m- § C ^ J; 



(80) #^2 0 0 3-5 2 6 3 7 6 

[0 17 6] 

^OlffmJ:^ DNA|E^iJ±. M^liDN Ammo^mi^TcimcD^ic. m^i^i 

^^^nri^Tfecfcv^ DN k-^y^^^MM^im. dn km^mrcimmm^ 

^mmm\^^tnfi^ici^m^^Lx\.^^. $m\smm^<ii^mmt^m. imimK 

mt^mii^rc. dn kmymtcmmm^^mmmic^m^^^Lxi^^xtx 

[0 17 7] 

m^s vt°v~h^rciid^m^icm^t^ctic^-:^x^ mHcc\j5.mLxm 

^micf^mh^^^^vr-tLx^. mmm^x^^o vf^v-i.mmmt±. 
m^ii. ^mm^m4, 522, si l^ic$^m'^n^x^^c^ ^^m^i^^^n 

[0 17 8] 



(81) #^2 0 0 3-5 2 6 3 7 6 

[0 17 9] 

mm 

ii. h'^yxyai^zyayujmrjiWK^^rsr.'Mmmia^. mm^mm. ^^f- 
ymimm. ±^mm m^mm±mms m±mm) . \Hmm. ^^vr 
mm. nmrnm. ikmo^m^-^nrcmm &mivy^m. nmmm) . mmm 
^xxfcnib(Di^mmm(Dmmm'^^i^n^o wummii. $ftL<ti. v^y 

7.yai^i/3ywix^rcitr.:kmm-bm^-^ri^mm'^m^n^ {tr^h^^ 

itr^t^^mmmm) (m^^^v^x. 5«yh. t?^^. -r^?. t> 

o 

[0 18 0] 

y-^n. ^LT i n V i t r o^^zs in v i v oM:^T\ m^-^nfcmm 
mxh^o ^^K. h'7yxyx.^iyBymx^xxsr.:kmmit. ^m^mim 

in V i voT\ 3- K^tlS^tf^fg^nTt^Tfe 5^^^ 
[0 18 1] 

fe^iHi. tt}^L<imm.mmmM(Dmx^rcitr.:kmmit. mm 



(82) #^2 0 0 3-5 2 6 3 7 6 

mm(Dmia^. li^A±(D : fu^-^-^ jLy;\y^-^ UAS. 

^^\y^iinm'r:^$^h^yxyx.^i/3ymmtmrj::^mm^rcimm^^^-y 
^^>.tj:.y^^yv--vmmt^ctmmv$>^o cnicmmu xm^mm 

o 

[0 18 2] 



(83) #^2 0 0 3-5 2 6 3 7 6 

[0 18 3] 

T'n-f— if, hV^iyy. J^'^7.^-'\i^XXS^^hvyzyyrj:E(Dmmff^ 

[0 18 4] 

-F-r^DNA^^t?. 'JrVA^c^ALJ;^ tt-^DNA^-g-^-t^. ^LTb-^ 

>'X7x^>'3>'^^^1-§/c46icM1'^o $?)t<:. ^^^-e^/c^^I^f*©- 

[0 18 5] 

h ^ y X 7 X ^ >^ 3 t fc^iz::^^»^i:, x u ^ h n 4^ u-s^ 3 y J; o 

feJ;t/?tiSt-§0#^|j() ^7]{-tS/cfiz::^^»^©DNA^M^ (^) © 

jiA^^C^o xix^hn.l^U-S/3>^ti:. j^i^lBffltDm (M;^ti"5 0 jb^^ 2 

ooo33<;i/h) ^^mm^'^mMMmm.'Dxmi'^m^^^. iim. 

0. 1 5 0 0 /i g(7)|gDN A^ill^So 
[0 18 6] 

>'X7x^>'3>'-r§o fe^VHi. U>M:^;l/:y7A?t^. j^U yM;?j;l/>/7 
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[0 18 7] 

h^yx7x^5/3 ytiv ^MMj^^mc^e.n;&j:atc (C a p e c c h i 

(198 9) Science 2 4 4 : 1 2 8 8 - 1 2 9 2) . |g|WIM^^^ 
[0 18 8] 

^iii^y^^^mmmt^(Dic^jfrj:^-cX(D^ri-y'\imm^^rcit^tmm 
mm^tm^^^i^^ctmmx^^o -^m^. m^.!,^. o. i cm'©;^ 
m^^^xmx. ^Lxcniti 00, ooomm^^tst^^^n-, iooih 

(Dmmm.mK.r.:mm^m^t^o ^i^nmrn^^. i o o, o o omm 

[0 18 9] 

^mmm^^u-y^mrcit^^nmmmiC'^^mt-^n^mm(Dmt^mx^ 

^Wf ^^-e^tttlMJt^ 1 0 k g(Om^lc\i hf^mt^Jl'^y(DWM\y< 



(85) #^2 0 0 3-5 2 6 3 7 6 

[0 19 0] 

^^^U cn«. 6-^:t^y:=.y (6-TG) MftilXnTfttt^n^. 
[0 19 1] 



(86) !fta2 0 0 3-5 2 6 3 7 6 

j^/tn-^. Mx.f^MoT*^^^D. ^ LT c nim^t^ (Dim I j^^mt^o 
tm^yu-^zyy^^u mwrnm (ccom^. mm^mm) ^^mu ^lt^ 

Wnmmixmicm-^h^r. ^i^^t-^n^mo^mm^. xmmmm-vmm-^^^o ± 

[0 19 2] 
[0 19 3] 
[0 19 4] 



(87) #^2 0 0 3-5 2 6 3 7 6 

nx.t°U yAfJ;. S a n d o z Corp.. >;-jtK^X h/N/ 

[0 19 5] 

«s '^t^mrT^mim^Mo Bm^F reede.(1992) N. Eng 
1. J. Med. 3 2 7 : 1 5 4 9 ; S p e n c e r P> ( 1 9 9 2) N 
Engl. J. Med. 3 2 7 : 1 5 4 1 ; W i d n e r ( 1 9 9 
2) N. Engl. J. Med. 3 2 7 : 1 5 5 6 ^M^^tlfcl^ 

[0 19 6] 

«^©ifK-^f£:(*MmT:-S;5o in v i v o'^^Tmm^Wm'^'^^t'^rcli 

D3. CD4. CDS. CD40. C D 4 0 U Ktc^'&f ^P— 
HS±OCD3faS^-r§$ftLV^mmi. 0KT3(ATCC CRL 800 

1) TfeSo 

[0 19 7] 
[0 19 8] 
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[0 19 9] 

mm:m^t^^<mmt'^'^mmvmim^n^o mm. m^mo^mm 

^M^t-§fc46. 7j<nimttrfA (gum) ^fflV^T. ^M'l47j<^?§'If 
I^SfeckmtiOM^^:^^ 7|$ll#B^|g4, 3 5 2, 8 8 S^fcrwl^^n^o I^M 
Rlt^^lt&©#mtg^fifi. ^il#|^^5. 0 8 4. 3 5 0^. >Ka#fFlg5, 
4 2 7, 9 3 5^. 1 9 9 5^7.^2 T^C^^^^nfcWO 9 5/1 9 7 4 3. 
':mmtm^, 5 4 5, 4 2 3^. >|^iI#H^^4, 4 0 9, 3 3 1 

6 6 3. 2 8 6^. ^'<j;aWH#rFll3 0 1. 7 7 7^{C|^^^n§o 

[0 2 0 0] 

y. Jtli^. mt. r^f-byxRNA. mm^y^^^m. is^^y^-^ 
^K. mm (^^^iifb) ^y^^^m^xxsmmm^. 

mmmi'^DNArjiEo). mm^y^^^m(Drcisb(D^}±^;v^rcitmM%tLr 

. fti^^mmmm^^t^o mm. ^mm.m^wix^rciir.:^xmm^m^^T. 



(89) #^2 00 3-5 2 6 3 7 6 

^yxux 4y7.v/hu}£y^ -cy7.vymmmm^s sfJ¥TO*;i/tx 

a 2— r>^ — 7xn> ( I F NA 2) . i3— r>^— 7xny, y-^y^ — 
7 X n WmWm'^m. FSH)?. TGF-/3. M^^^H^ . ^VV;;?? uy 

-n-r4^y2. -ry^-n-r^^ys^ ^y^-n-f':^^>6. ^y^-n-r+>i 

K -fy^-n-r^^^l 2. C S F-Uli^ (GC S F) . C S F-V^07r 

csF-|||ji^/v^n7r->>\ ^^^wvym. mmMiwm. ^ 

^ «7°"7X5 7-y>'^'l4fbH?. ^04^-:^— tr\ 7yf-hnyE>I I K 

V. «M@H?V I I . jfaMUH^V I I K J&M^HH? I X. ifiiMH 
H^X. JfilM^ilSIH^XI I K 7>t^l;4^^y/^^ME. 7::j<U4^^5?y/^^MA 
-K ^ne>^, IL_2^^f2^, 11-27 

-x;l/7r^— tf. a-N-7-fe^;l/^;l/3-9-^-^— If. 7-tr^;l/M^^A : 
a-^>n-9-5y-N--7-fef-;I/h-7yX7i^— tr\ N-7-b^;P^Vl/3-9-^ 
y-6-X;I/7r^— tr\ ^-ii^^Yl/^-^^ /3-^>^nr:^-^\ N- 
7-b5^;l/;^?^^^ h-9-^y-6-X;l/77i5?— lr\ fc'cfctfRTm'IiC D 4^#t?^?i 

[0 2 0 1] 
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SEQUBNCB I.XSTISa 

. <110> Evguenll Xvanor 

<iao> mmsDs of ikprovins homologous reookbim&txon 

<130> X0a78/016001 
<160> 9 

<170> FaetSBQ for windows VeraLon 3,0 

<210> 1 
<211> 7622 
<212> DVR. 
<213> Bono sapiens 

<400> 1 

ggatccgaga acatagaagg agoaggtaat ttatcaagge atgaacaogg gtgcttaatt 60 

toctatfcttg aggccaggca tggtggctoa eacctgtaat occaaoaetfc taggaagoca 120 

aggtgggtgg attgottgag tctaggattt tgagaeoagc etggccaaoa tggcgaaato 180 

otgtotctac taaaaatact aaaattaacc agteatggtg gtggtgtgce tttagtooca 240 

gctactctgg tggctgaggc acaagaatca cttgaapotg ggaggcagag gttgcagtga 300 

f^'^t''^^ tgooaottoa etocagcctg ggtgaaagag taagattctg totoaaaaaa 360 

tatgtatata taoaoacata taatagatac atasaoabat ataoatatat aatatataaa 420 

tatatatatt atatataata tataaaoata tataaatata tatatatata tatatatata 480 

tatataaaec aaacataaag gaataatttt gggggaaaat ofctcataaat gaaagaaoaa S40 

oataggotgt tgagtatatg caoagaaatt aaagagatot toewgoaatt gaagaaattg -600 

gtttaeoaga atteacaaaa gaagtoagct gtgcatttaa agtagaatgi: gafcgagtgtt 660 

acoactgagg taggaactgg gaaotaagga agcgtaagao agaaagtgct gaaetoagag 720 

gaggetgtgt aaggoagggt aagtgaatgt otoetagaag otaqctttaa 780 

atggagtttt gaagtacttg taggagtagc ttaggtgaia agaagaggag aaacatgtat 840 

oaggoagagg gaotagaacc ttattacott oaaagaaga* gcaaaaagaa tacatgtgac 900 

tttgaggtgg tgggaggtgc tttaagccaa tataggtgaa tttgacatag gaottccota 960 

ff^rfr. Wtoatttgt taaatattga gtgatatate actgtattaa agccoaagag 1020 

ttgcttttat atagaaagaa gaaaaaagcc caagagagtt ttatttctag agggaatatt 1080 

ttcfcagaaat aaaggaaggb gbatoagoca gtttotagtc a^gaaaacag aaatoacacc 1140 

tgatatgoaa aatagaggaa aatoagggaa ttcattaatc oagagatttg gttgctcaag 1200 

ctgwaagoc agacagggaa tatgaggcaa toagagataa gtattagtga 1260 

^t^^'^J: ttatgtgcag gattggaggg aoataggtgg ggttcccaga agooagaagg 1320 

tgagaecaoc tagcagaago tcaaaecaca gctggggttt oetcaoaaaa getgggaoca 1380 

ccaggaggag ctgtccaatg ggatctggag ceagggagat oatgoagtoa otaooaggaa 1440 

gggaagoaga atgtaaaagg tagagagaaa tacJtecaaot gcttoettgo attoaottto 1500 
caatctocat toacaaaggc aaaaacotgc taataoagoa gagtgggaaa agcagectgo . 1660 

caaggtcott totoecacaa aacagagoac aaaacoaago aaaaacaagg aatgoatttg 1620 

atagcaaaca ggctatggac caaoocaaca taaaagaaat gatgagtgat ttcttttttc 1680 

atttggttca agaaaagtat ttoagtaact attatgtaac. agaaatfccta tttattttgg 1740 

H?Sf-r2?S? Mtgaataaa aaagaactot aaatttttat caataaaata tttcaaaaac 1800 

gtaatggoat taactagcaa atatgctaat gagatgagot agccataaga 1860 

?2S^^S^f* tgagagaaag gtctggggge otottgaeag gccaaattoa gagctgtttg 1920 

tgggaatctc tgaoetaaob goaggtggaa atataaatat gggoatttag aatagtggcS 1980 

t^^^^^^ tottggggtc totooaatta atgggattgi tgaglartgt 2040 

agaccactga ggtcaocatg gotoaatgaa tagtoooobg getttggagt oaaaetgaeo 2100 

tgaatatgaa occcagottt gctaet«aoa ggttgcattt ateotSagtt ttrtoatott 2160 

*^*9*"f*=t otttaaaagg ttattgtagg otgggtgoag tggctcacgc ■ 2220 

f S^S? agcactttgg gaggcggagg otagtggatc aottgaggco aggagttgga 2280 
aactagcctg gocaacatgg tgaaactctg totetaoaaa aagaai^tta aaaaafctttg • 2340 

°^?^*^2r^? tggoacacac ctggaattcc agctaoctgg gaggccgagg catgagcatc 2400 

^gaaagcaga gggttgcagt gagccaagat tgtaccactg tactcaagcc 2460 

t^^tZt" ^fagacot tgtctaaaaa aaaaaaaggt tattgtgtta ttgtaaatat 2520 

tgtatatgaa ottctattta aoatgl:ttag ttaaatgoot gtgtaiStgfe ooaatgtgot 2580 
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cttcrtagctc actgcaoaga caaaactgat tcactgaaat catggaattg cagcaaagaa 2640 

caaatctaat taatgtaggt caaacgggag gactggagtt attattcaaa tcagtctcco 2700 

tgaaaactca gaggctaggg ttttatggat aatttggtgg gcaggggact agggaatggg 2760 

tgetgctgat tggttgggga atgaaatagt aagattgtgg aaaactgtcc tocttcattg 2820 

agtctgcttc cgggtgtagg ccacacgaoc agttgagtoa tgaagcatgc gtccaagtgg 2880 

agttsagtttg ttgccagaat gcaaaagcot gaaaaatgto tcaaatgate aactgtaggc 2940 

tecacaataa -tgatattatc tataggagca attggggaag taacaaatot tgtgacctct 3000 

ggaeaoataa otcctgaact agtaagggat feataaaaaoR afcgactafca't efetateagaa 3060 

ttcaggtccc cccataatco taatctcaca goatttcatt tgtttagaaa ggccattttc 3120 

agtccotgag caaggagggg gttagtttta ggataggact attatccttg cttcgttaaa 3180 

ctataaacrba aattootcec atggttagct tggcctaoac ctaagaa-bga gtgagaacag 3240 

coagcctgtg aggotagagg caagatggag tcagocatgc tagatttate teactgtoat 3300. 

aaeetttgca aaggeagttt cacctgggac ataggaggta ctcaatgaaa aagaagctat 3360 

taatsfctaaa atfcttaaaaa tgaatttaag gaactaatac tatgtaaata ttagtcatta 3420 

aaaoaaagtg gttcatttac attcaoacaa ataaatcttg tgattataoa taggtaatat 3480 

graaaaaettt gttttctfcfcc ataatacaag gtattagcaa tagatatagt aatgttagca 3540 

titcctttgga aaaaatgaaa agafcttataa ttttccaaga atcattagta tttttattta 36O0 

atataoataa tataaeuittt attoattcta taacttggaa atatgcttgc ttaooaatta 3660 

etgaeagatt tcaaaatatt totataotca oaatattcat ttacataaat attgatttgg 3720 

taottaoaat gtgtaotgct atgctaagtt ttgtctttgt caaacatatt ttataaaatc 3780 

ataatoctag atgaatocaa ottttggtaa oooaogtgcc tgaaoocetg ctgttaaoag 3840 

goaaagtgtg gtaggtaeag atcfcataoot aeoaccttcc tctaoooaoo agoatetgea 3900 

cccaccacec ctccccaoco aooattatot ataocaacca ooootoooaa eotaeoagoa 3960 

totgcaccca ccacaocgco cacccaccac catgtacact caetaoaoet 'bcoagaoatc 4020 

Booatctgoa ocoatcaotc otacooatcc acaagcatot gcaoccaooa catttcccta 4080 

cctaccagca tcttoacfcca ccacctctcc acccaccagc atctgcaccc acaaeccctc 4140 

ctcacccacc agagtctgca tccatcacac ttgcccactc gctagoatct gcaccatoaa 4200 

gctctgcctt cttgcctaat acgggatgag ctctccatgg ttctgcctaa agacaatgct 4260 

tccactccto ttctataacc aatttccttt taoctottoa agtaoacttc agaacttctc 4320 

tctccttctg ataccaactt tttecacttt actcaatcat tcctatcacc atacaaacgt 4380 

gtttatttct ccoatottaa agttaaaaat: caaaagaaaa ttgtctgcgg ccaggcaogg 4440 

-bggotoaogo ctgtaatooc aaoaotttgg gaggccaagg agggttggat gacttaaggt 4500 

taggagttoa agaocagcct ggecaacatg gtgaaaccca tctotaotaa aaatacaaaa 4560 

attagcoagg oatggtggoa catgcotgta gtctcaggta cttgggaggo tgaggccaga 4620 

gaatggcttg aaocogggag goagaggttg cagtgagoog agattgtgeo cttgcactcc 4680 

agootgggtg acagagtgag aotooatoto aaaaataaaa aataaaaata aaacaaaaga 4740 

aagttatttt tacccaacat ccaeattaac caaatacoca tttotfctatt gatotttgta 4800 

aaaaaaagct cttggaaaaa ttgtctatat toaotatgao ttatetocfcc oaaatoactt 4860 

aaaoacatac caatcaggtt tttgttttca tcattccaaa gtaactttta eagecaagga 4920 

oagtagegaa ctttacatcg catatgcatt gfcgaagttct tgatootoat cttacttaac 4980 

ctgtcagcag tatctgacac aggtgtcact ggctcctccc tgagatgefcc tctttatttg 5040 

gctttgggga caocatattc tccccattcc tactttcctc aatggccctc ctcagtctcc 5100 

tttggaaaga ggaaaaagaa acttcattat ctcetggatg tagtacaaac aactcaagcrt 5160 

oaaoatgtgc afcaotgaact coatttcctt tteccaaact tcgaoattta cagcoatocc 5220 

ctttcagctg atagcaagtt tatccttcca gctactoaaa ocagaatctt tagagcoate 5280 

ottgaocctt ttccfccotat cacactcaao atetatoaat oagaaaattt tgttggttct 5340 

aettttoaaaa tgoatacaga gtcagagcat gtctcattao otooaatagc tacoatacta 5400 

gtcfcgaaeraa acatcattte toaeotgggt tattgaaoaa aoataattte taacestgggt 5460 

tattgatagc atoetaaogg gtcttoctgt ttottggttc ocotatatta gcaaoaoagc 5520 

agtcagagga gtcottttag aaotcaatca gatoatgtoa cgteactoot otaottaaaa 5580 

tccttcaatg ggtcccatta caoaaagagt acaaaccaga gcccttaoao tggtotacaa S640 

gttccaacat ttgactcctg ttatotctct gacatoatat tctaatatta otgctgtfcgt 5700 

ccttfcfcgctc cagtcaoact gtttgattag taaatattta ttaaacaaag oaatootagt 5760 

ctccaaagag atcatagttt attggaggaa acaagagaot ataaatggtt aoacaoagaa 5820 

ggtagfcgatt atggttotcc ctcacctcce atcctaaact ttgacaggtg aaactcocot 5880 

ggatgttgaa ggttgaggaa tttgccaggg ttcagggtgg tgttggagga ggcagggagg 5940 

aagoaaggac atttcaggca ggaagaaoat taoatgoaaa gatctaaaga tatgaatcag 6000 

caacatattt atggaattao aagtaaagta gaaagttctt gotaaaaoat caaaaaataa 6O60 

agatttgtga ttagggggco agaatgtggg agggaaagag agatacagtt cacactttta 6120 

gacaggagcc agatcatgaa atgttttctc tttgtttgtt tcttccttca cagottttga 6180 

tatgatcttg gagoaattta ttaaooatat tttttaatgo atctootgaa cagagtcaaa 6240 

goaataobtg gaaaggaotc tgaatbtcct gatttaaaiga tacaaaagaa aaatctggag 6300 
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tcacaattaa tttgagaagg taaaggagtg ggtgtgctac tgtatoaaait ttaatttgta 6360 

caaaafccatc atctctagta acattatttt ttctaatcta otgcgtttag aotactttag 6420 

taaagottga tctocetgtc tatetaaaca ctgattcact taoagcaago ttoaggctag 6480 

ca1:tggl:eat attaatacec aacaaatcoa caaggtgtta gttgoaoatg attttgtata 6540 

aaaggtgaac tgagatttca ttcagfcotac agotcttgcc aggoaaggca gcogaccaoa 6600 

ggtgagbctt ggcatctaec gttttoaagt gtgacagcta cttttgaaat taoagatttg 6660 

tcaggacatg gaggacaaaa ctagagctto tcactactgt tgtgtaggaa atttatgofct 6720 

gtcaaoatgg cttgtaaaalc atggttaata taaogtaato aotgttagoa agtaaotgao 6780 

tttatagacc aatatgcctc tcttctgaaa tggtottatt ttaaaoaaat gtgagcaaaa 6840 

gaaaatattt atgagattct aaaaatgaag .aoataatttt gtagtataga attttcttgg 6900 

ecaggaatgg tggctcatgc ttgtaatcco agcaofcttgg gaggccaagg toagaggatt 6960. 

gcttgagcct ggaaggttga agatgcagtg attoatgatt ataooaetgc actccageot 7020 

gggcaacaga gcaagaccct gtotoaagaa aagaaaagaa ttttattttt ctttteagac 7080 

aaaaatagac fcttaaaataa taatggaaga acaaatatga tgatcacaat tatcagagta 7140 

attactttat gacagtcagc astaagattc taatctttaa atattectct gcttaaatca 7200 

ttatattgga gttttgatct ataatatatt cccacoctga cocaaaaatt gaagaaggac 7260 

aaggaaaaat gttgttccaa gaaacaaaga tgtaagtaaa aaggcataag gaaggaaaaa 7320 

aaacttttga agcaaaatgt gattgaggag gatgagcaga ccaattattt ttggtttggt 7380 

cagcttacat aatgattatc gttcfttggt ttctcagttt ctagtgggct tcattgtttg 7440 

cttctocagao caggatgaag aaaaf:aoagt ttttettoct ttfcotgttgc tggaaagoaa 7S00 

tatgctgoaa Iragctgtgag otgaooaaoa toaoeattgo satagagaaa gaagaatgto 7560 

gtttotgoat aagoabeaao aooaottggt gtgotggota otgotacaoo agggtaggta 7620 

oc 7622 

<210> 2 . . 

<211> 6038 

<212> DNA 

<213> Hono aapiena 

<400> 2 

ggatoogaga acatagaagg agoaggtaat ttatcaaggc atgaaoacgg gtgcttaatt 60 

toctattttg aggecaggca tggtggctoa cacctgtaat ceoaaoactt taggaagcca 120 

aggtgggtgg atfcgottgag tctaggattt tgagaocagc cbggccaaca tggcgaaatc 180 

ctgtctotao taaaaataot aaaattaaoo agtoatggtg gtggtgtgco tttagtccoa 240 

getaototgg tggotgaggo acaagaatca cttgaacctg ggaggo&gag gttgoagtga 300 

gotgagactg tgocaottca otooagoctg ggtgaoagag 1:aagattotg totoaaaaaa 360 

tatgtatata 'baoacacata taatagatac ataaacatat atagatatat aatatataaa 420 

tatatatatt atatataata tataaacata tataaatata tatatatata tatai;atata 480 

tatataaacc aaacataaag gaataatttt gggggaaaat ottcataaat gaaagaacaa 540 

oataggotgt tgagtatatg oaaagaaatt caagagatot tccagcaatt gaagaoattg '600 

gtttacoaga attcacaaaa gaagtcagct gtgcatttaa agtagaatgt gatgagtgtt 660 

accactgagg taggaaotgg gaacJtaagga agcgtaagac agaaagtgct gaactgagag 720 

ttgggcattg gaggotgtgt aaggcagggt aagtgaatgt ctootagaag otacctttaa 780 

atggagtttt gaagtaottg taggagtagc ttaggtgaaa agaagaggag aaacatgtat 840 
caggcagagg gactagaacc ttattftcctt caaagaagaa gcaaaaagaa taaatgtgac • 900 

tttgaggtgg tgggaggtgc tttaagccaa tataggtgaa tttgacatag gacttcocta 960 

aataatgttc ggtcatttgt taaatattga gtgatatatc actgtattaa agcccaagag • 1020 

ttgcttttat atagaaagaa gaaaaaagca caagagagtt ttatttctag agggaatatt i080 

ttotagaaat aaaggaaggt gtatcagoca gtttotagtc aggaaaacag aaatoaoaoo 1140 

tgatatgcaa aatagaggaa aatcagggaa ttcattaatc oagagatttg gttgctoaag 1200 

tattagattg otgaaaageo agacagggaa tatgaggcaa toagagataa gtattagtga 1260 

caagotccat ttatgtgcag gatfcggaggg aca^aggtgg ggbtoooaga agceagaagg 1320 

tgagaoeacc tagcagaago toaaaooaca gotggggttt oetoaoaaaa gotgggaooa 1380 

ocaggaggag atgboeaatg ggabofcggag oeagggagat oatgoagtoa ' otaocaggaa 1440 

gggaagcaga atgtaaaagg tagagagaaa tactccaaet gcsttcesttgo attcactttc 1500 

oaatctccat toacaaaggc aaaaacctgc taatacagca gagtgggaaa agcagcotgo 1560 

caaggtcctt fcctcccacaa aacagagcact aaaaccaagc aaaaaoaagg aatgcatt:tg 1620 

afcagcaaaca ggctatggac caacccaaoa taaaagaaat gatgagtgat ttcttttttc 1680 

atfctggttca agaaaagtat ttoagtaaot attatgtaac agaaattcfta tttattttgg 1740 

ggaattoaaa ggfcgaataaa aaagaactot aaatttttat oaataaaata tttcaaaaaa 1800 

ctcaatgaga gtaatggcat taactagcaa atatgctaat gagatgaget agcoataaga 1860 

ggcttagaat tgagagaaag gtctgggggc ctcttgacag gccaaattoa gagctgtttg i920 
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tgggaatctc tgacctaaot goaggtggaa atataaatat gggoatttag aatagtggcc 1980 

caaacttfcgg atgatttctg tcttggggto totccaatta atgggattga tgagaaotgt 2040 

agacoaotga ggtcaccai:g gctcaatgaa tagteccctg gctttggagt oaaactgacc 2100 

tgaatatgaa ccccagcttt gctaottaca ggttgoattt atootcagtt ttotcatott 2160 

tcaaagaaga aoagtaaott otttaaaagg ttattgtagg ctgggtgcag tggctcacgo 2220 

ctgtaatcgc agcactttgg gaggoggagg cfcagtggatc aotfcgaggoe aggagttgga 22S0 

aacrtagcctg gccaacatgg tgaaactofcg fcatctaoaaa aagaaattta aaaaattttg 2340 

ctgggtgbgg tggcacaoac ofcggaattco agctacctgg gaggoegagg aa-bgagcate 2400 

acttgagtct ggaaagcaga gggttgoagfc gagacaagat tgtacoactg taofccaagoc 2460 

tgggbgacac agtgagacct tgtctaaaaa aaaaaaaggt tattgtgtta ttgtaaatat 2520 

tgtatatgaa cttotattta acatgtttag ttaaatgcot gtgtaattgt ooaatgtgot 2580 

cttotagotc aotgcaeaga oaaaactgat tcaotgaaat catggaattg cagoaaagaa 2640 

caaatctaat taatgtaggt caaacgggag gactggagtt attattoaaa toagtotccc 2700 

tgaaaactca gaggctaggg ttttatggat aatttggtgg gcaggggact agggaatggg 2760 

tgctgctgst tggttgggga atgaaatagt aagafctgtgg aaaactgtee fccottcattg 2820 

agtcbgottc cgggtgtagg ccacacgacc agttgagtca tgaagcatgc gtccaagtgg 2880 

agboagtttg ttgooagaat goaaaagcct gaaaaatgte tcaaatgatc aaotgtaggo 2940 

• tcoaeaataa tgatattate tataggagca attggggaag taacaaatct tgtgacctct 3000 

ggaoacataa ctcctgaaet agtaagggat tataaaaaoo atgootatat ottatoagaa 3060 

.ttoaggtecc cccataatco taatotcaca goatttcatt tgtttagaaa ggccattttc 3120 

agtccctgag oaaggatgggg gttagtttta ggataggaot attatoofetg cttogttaaa 3180 

ctataaacta aattcctccc atggttagot tggoctacac ctaagaatga gtgagaacag 3240 

coagcctgtg aggctagagg oaagatggag toagoaatgo tagatttato teaotgtcat 3300 

aacctttgoa aaggcagttt cacctgggac ataggaggta ctoaatgaaa aagaagctat 3360 

■taatattaaa attttaaaaa tgaatttaag gaaotaatao tatgtaoata ttagtoatta 3420 

aaacaaagtg gttcatttac attcacaeaa ataaatcttg tgattataca taggtaatat 3480 

gaaaaactt-k gtfcttctttc ataataoaag gtattagcaa tagatatagt aatgttagoa 3540 

ttcctttgga aaaaatgaaa agatttataa ttttooaaga atcattagta tttttattta 3500 

atatacataa tataaaattt attcattcta taacttggaa atatgettgc ttaccaatta 3660 

otgaoagatt teaaaatatt fcotataotoa oaatattoat ttaoataaat attgatttgg 3720 

taettaoaat gtgtaotgct atgotaagtt ttgtotttgt caaacafcatt ttataaaatc 3780 

ataatcctag atgaatooaa ottttggtaa ocoaogtgoe tgaaooecrfcg otgttaaoag 3840 

gcaaagtgtg gtaggtacag atotataoct aecaoottoc tctaoccaae agoatetgca 3900 

oooaocaccc ctQCoeaccc aecattatot ataccaacoa ecoctccoaa cotaoeogca 3960 

tctgcaocoa ccacaccgcc eaceoaccac catgtacaot eactacacot tooagccatc 4020 

aooatetgoa cccatcactc otcccoatpo aoaagoatot gcaoccaooa catttccota 4080 

cctaooagca tcfctcacfcoa ccaoototco accoacoagc atetgcaoee aoaaoecoto 4140 
otcaoocacc agagtctgca tocatoacao ttgoccaotc gctagoatot goaoaatcaa ' 4200 

gotctgcott ottgcotaat acgggatgag otctccatgg ttotgootaa agaoaatgct 4260 

tooaotocto ttotataacc catttocttt taccstettoa agtaoaotte agaacttcfco 4320 

tctecttctg ataoeaactt tttccacttt acstcaatcat tcctatoaoc ataoaaacgt 4380 

gtttatttct cccatcttaa agttaaaaat caaaagaaaa ttgtctgcgg ccaggoacgg 4440 

tggctcacgc ctgtaatccc aacactttgg gaggccaagg agggttggat gaottaaggfc 4S00 

taggagttoa agaooagcct ggooaaoatg gtgaaaccoa ixctotactaa aaatacaaaa 4S60 

attagccagg catggtggca catgcotgta gtctoaggta ottgggaggc tgaggccaga 4620 

gaatggcttg aacccgggag gcagaggttg oagtgagccg agattgtgcc crttgcactcc 4680 " 

agcotgggtg acagagtgag actoaatcto aaaaataaaa aataaaaafea aaacaaaaga 4740 

aagttatttt tacccaacat ccacattaac eaaataooca tttctttatt gatotttgta 4800 

aaaaaaaget ottggaaaaa ttgtctatat -boactatgao ttatetoote oaaatoacrtt 4860 

aaaeacabao caatcaggtt tttgttttca tcattecaaa gtaacttbta cagccaagga 4920 

oagtagcgaa ctttacatcg catatgeatt gtgaagttet tgatootost ottacttaac 4980 

ctgtcagcag tatctgacac aggtgtoaot ggctcctcco tgagatgctc tctttatttg 504O 

gctttgggga caccatattc tccecattcc tactttccfcc aatggccctc ctcagtetco 5100 

tttggaaaga ggaaaaagaa acttcattat ctootggatg tagtacaaac aactcaagct 5160 

caacatgtgo atactgaaot ooatttcett ttceeaaaot tcgacattta cagcoatccc 5220 

otfctoagctg atagoaagtt tatccttcca gctactoaaa coagaatctt tagagccato 5280 

ottgaccott ttcotootet cacactcaac atctatocat cagaaaattt tgttggttct 5340 

aetttaaaaa bgcatacaga gtcagagcat gtcteattao ctcoaatago tacoatacta 5400 

gtotgaaoaa aoatcatttc tcaootgggt tattgaacaa acatcatttc tcacctgggt 5460 

tattgatagc atcctaacgg gtottoctgt ttcttggttc ccotatatta gcaaoacagc 5520 

agtoagagga gtcottttag aaotoaatoa gatoatgtea egtoaetcct ctacttaaaa SBBO 

tcot'toaatg ggtcocatta oacaaagagt aoaaaooaga gooattaoao tggtotacaa 5640 
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gttcoaacat: ttgactcctg ttatctctot gaoatoatat tctaatatlui ctgotgttgt 5700 

cottttgotc cagtcacact gtttgattag taaatattta ttaaacaaag caatcctagt 5760 

ctcoaaagag atoatagttt attggaggaa aoaagagoot atasatggtt acaoaoagaa 5820 

ggtagtgatt atggttctcc otcacetccc atootaaaot ttgacaggtg aaactococt 5880 

ggatgttgaa ggttgaggaa tttgcoaggg ttoagggtgg tgttggagga ggoagggagg 5940 

aagcaaggac atttcaggca ggaagaacat taoatgeaaa gatotaaaga tatgaatoag 60OO 

caaoa1»1:tl: ai:ggaatt:ac aagtaaagta gaaagtto 6038 

<210> 3 
.<2ll> 542 
<212> DSA 
<2].3> Homo eapleaa 

<400> 3 

toaotgttag eaagtaactg actlitataga ceaatatgcc totcttotga aatggtctta 60 

ttttaaacaa: atgtgagcaa aagaaaatat ttatgagatt ctaaaaatga agaeataatt 120 

ttgtagtata gaattttctt ggccaggaat ggtggotcat gottgtaatc eoagcaottt 180 

gggaggccaa ggtcagagga ttgcttgagc ctggaaggtt gaagatgcag tgattcatga 240 

litataocaot gcactceago ctgggcaaca gagcaagaoo otgtotoaag aaaagaaaag 300 

aal:tttattt ttcttttcag aoaaaaatag actttaaaat aataatggaa gaaoaaatat 360 

gatgatcaoa attatoagag taattaettt atgaoagtea goaataagat totaatottt 420 

aaatattoet ctgcttaaat oattatattg gagttttgat otataatata ttoooaooet 480 

gsoooaaaaa ttgaagaagg aoaaggaaaa atgttgttcc aagaaaoaaa gstgtaagta 540 

542 

<210> 4 
<2X1> 3213 
<212> PNA 
<213>'Hoina sapieiui 

<400> 4 

aotaaoataa agctgaaggt gaataaaaaa atcagggtta geoaaaooaa tttteatggt 60 

oaaatacoao ataaaaagta aatataestta agttcccago aaauitotgaa ttgaaogtag 120 

acaaaatgot eatttctcag tgtttgaoag acrttaaoagt ttgagooaat aaaaatgtac 180 

tgaetagata aactactaaa agttgttaat ttttgcaatg tatatttctg aaaagaaagt 240 

ttatotatta tagaaalxtoc tgtgcccatt taagaaettt gagoafcttfca attgt^1:taat 300 

aatatagttt aattgcatca tgaaaataat caataataoa atttatttgg tttatttaaa 360 

aaaactgatt ctttctgctc totctatata tagaotgatt ttataotaat gttge«staaa 420 

gatoaccaaa ttgtttgaag cotaggttte tgagggatgg aaaatgatgt eaoaaotatt 480 

tacagttcac acacaoattc tggggattta atacatoctt tacaagtgca ggaaaggtgg 540 

aagattgatg atttggggga attagagcta ccacacccea gagggtggta tggtatgttg 600. 

totgttgtga gctgtgtgaa tcagagagtt tgatttagac atatatttag aaagaggaaa 660 

gatgaaooaa tcaaaaataa taaotataat gacttttoaa gatatagaoa ataoagttaa 720 

gatataaatg gaaaoaaaaa aagttaaaag tggggagatg aagtotgatt ttttggtttt 780 
tttttttttt tgcttttttg tttgtttatg taatcagtgt taoeagttta aaataatggg ■ 840 

'fctafeaagaoa etatatgoaa gootoatggt aaoctooaat ctaaaaoata oaaeaaatao 900 
aoaooaaata aaaaggagaa attaaaacacacoabcagag aaaatcaoot acattaaaag - 960 

aaagaoaaat aggaagaaaa taagaaagag aaggoeatca- aataateaga aaatgaataa 1020 

caaaatgaca ggaataagtc ctcataaaca ataaoattga atgtaaatgg aotaagotct 1080 

ccaatgaaag acagggagtg gctgaatgta ttttaaaaaa aatattacac cgagctgtge H40 

gtggtgtoto acaocfcataa tcccagoatt ttgggagacb gagccgggtg gatoacttga 1200 

gccoaggagt fecgagaccag cctggccaao atggoaaaac ootgtctcta ctaaaaatac 1260 

aaaaaattag ctgaacatgg tggcacatgc ctgtggttcc agctactaga gaggotgagg 1320 

oagaagaatt gottgaaott gggaggtgga ggttgoagtg agctaagatt gatggagooa 1380 

ctgcacocca gcctaggtga cagaataaga ctctgcotca aaaaaaaaaa goaaaacaaa 1440 

aoaaaacaaa aaacccttag aocioaatgat tcattgocta. caagaagtat gcttcacctt 1500 

taaagacaca tatagactga aggtaaaggg atggaaaaat attctatgcc tatggaaaca 1560 

aacaaaaaga agcagaagot aoafettatat cagaoaaaat agaotgoaag acaaaaaofca 1620 

tgaaaagaga gaaagaaggt oattatatag tgataaaggg gtocatt'tag oaagageatt 1680 

taecaa'ttct aaatatatet 'bcaecoaa'ta ctggagtact caggtatata aagcaaatat: 1740 

tattagagcc aaagagagag atagaoagac coccatacaa taataaotgg agacttcaao ].80O 

aoocoacttt cagcattgga eagateatoe agaoagaaaa ttaacaaaoa tcaaatttoa 1860 
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tctgcaocat aggfccaaatg gacotagtag atatfctaoag aaoatfctgirt ccaacagotg 1920 

tagaatacac attcttctcc tcagcacatg gataattetc aaggatatac caaatgotag 1980 

gtoaoaaaac aaatcttaaa atttagaasa aaagtgaaat aatatoaaac gfctttctctc 2040 

accacagact aagaaaaaaa gaagtcccae ataaatacaa tctgagataa aaaaggagao 2100 

gagacaacca ataocacaaa aaattaaagg atoatitagaa gataotatga aactatatgo 2160 

taataaattg gaaaacotga acaaaataga ta&ttootag aaacatactia catactggto 2220 

tgttoaggtt ttgtattttt tcatagtaco atgaagaaat aoaagaattg tttotagaac 2280 

cattcttgta tttcfcteatg gtttttgtat ttottoatgg aaooafcgaag aaataeaaaa 2340 

-bgtgaacagg ccaataacaa gtaatgagac agaagecata ctaaaaagfca tcccagaaaa 2400 

gaaotoagga tctgatggct tcatjtgatga attttgccaa atatttaaaa aactaatacc 2460 

aatocaactc aaattattaa aaaaatagag gtggacagaa tcstttccaaa tgtattctat 2520 

gaggcoagtg ttttttctga ttgaatertco cattatattt taatcacata taaaacoaga 2580 

gaaagaoaca ttaaaaagaa agaaaaotgt aggccaatat otctgatgaa cattgatgca 2640 

gaaatcctca aoaacaaatt agcaaaotga atteaagaao acattaaaac aatcattcat 2700 

catgaocaag tggaatttgt eotagagatt oaagtgtggt tacTgtatgtg cagatoaatg 2760 

ggtttaatgt tgtccaatga acataatgtc ctccagctoc atccafcgtto ttgcaaatga 2S20 

caggatctca tteftttttta tggotaagta gtactocatt gtgtataagt gccatatttt 2880 

ctttatccat tcatctgtta gacaootaag ttgettccaa atcttagota ttgtgaatag 2940 

tgctgoaata aacatgggag tgtaaatatt ttgttgacst actgatttca tttoctttgg 3000 

ataaatacco agtagtggga ttgotggato atatggggga aaatggagat ggotaacggg 3060 

ctcaaaaata tagttagaaa aaatgaatat gatttagtat tcgatageac aataggatga 3120 

etaotgttaa tgataattta ttatatatta taaaataact aaaatagtat aaatgggatg 3180 
tatgtagoag agagaaatga taaatgtttg aag . . 3213 

<210> 5 

<211> 6679 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gtcgacetge aggtcaacgg atcaottgag gaeagbagtt eaagacoagc crtgggcagca 60 

tagggagaofc gtctctcKng^a aaaatoaaaa aattatggco gggoatggtg gotcacgtct 120 

gtaatooctg aactttggga catcaaggoa agtggataao fctgaggtoag gagttogaga 180 

etagcctggc caaoatggtg aaaoQotato taoaotaaaa aatacaaaaa ttagccaggc 240 

atggtggcag gcacctgtaa tcocggotae bcaggaggot gaggoaggag aatcaottga 300 

aoccaggagg cggaggttgo agtgagctga gatoacaoca ctgcaofccca gcctgggtga 360 

oagageaaga otctatotea aaaaaaataa aaaaataaaa aaattagcoa ggeatggtao 420 

tgoaoacctc tagtctoagc taotcaggag gotgaggtgg gaggatcact tgaacctggg 480 

gcagtoaagg ctacagtgag ceaagatcat gceactacao tooagoctgg gcaaoagaga 540 

gagaccctgt ctctaaaaaa ataataa-taa taaagaaaaa aaoagctctg ttfcatgfcctc 600 

ctgg tceata oatactacta tgtatatagt ttgcaaactc aaagatccag atagtcaatt 660 

ttttaggott gtgggccgta tggtctctgt cacaatcact ctgccotgto tttctagcao 720 

aaaagcaget ataaaoaata catacatgaa ttttttatag aoatogagat ttgaatttca 780 

tatgatl:t.tt aoattttata aaataatobt ttfcaaaaatt ttceectaac catttaaaag 840 

tgtaaaagec ggcoagcgcg ooatoglfcac gcctgtaatt ooagcaottt gggaggctga 900 

ggtgggcaga tcacttgaga tcaaoagttc gagaccagcc tggooaaoat agoaaaaoco 960 

catttotact aaaaataaaa aaattagotg ggcatagtgg tgcaoacctg tgatoceagc 1020 

tacttgggag gctgaggcag gagaatogct tgaasotggg aagoggaggt -bgoagtgagc 1080 

caacatcatg coaotgoact coagcotggg tgaoagagbg agaettegte bcaaogaaaa 1140 

aaaaaagtgt aaaagccatt cctaattcag tgtaoatoag tgtacatact caggtotgcg 1200 

tactcctgct ctgaggcata cctgagaagt agagttgott ggtoaoagga oataoaoatt 1260 

tccacattaa ctagacacta ccaagttgcc atcoaaggag gttttttttt tacaafcctac 1320 

actcccccca gcaacaaatg agagttaotc cagatcottt acaaagatgc totaagccca 1380 

gtaccagatg aaaacaggaa gtgggagggg aagctgccag ceoetfcctaa ccatgaagaa 1440 

*ff r?^* gagccttctg gatgctggaa ggatgaataa cgggggtctc tggago«Jtga ISOO 

oeootgtoag atcaotgtga cttctgagco tccagtccag tctcageccc atgtgtoatg 1560 

gccagtgata atgagdecto actctctgtt tggtctttat teteoooatg -bggggctgaa 1620 

gfc«3tggattg agccgttatfc caagatgtao agctttcttg aoaggaaagt agtgtoacag 1680 

aaacagoagg ggcttggoaa gatgatotaa ctgcaaatco tacctggctc agccaccago 1740 

■tagttctgtg atcttgaaca agttttttca ctfcctctgag gccatccott ggctaeaaca 1800 

oaooagttgg ttgacaggat gaaatgaoga agtcccttac aoctgtaato ccageacttt 1860 

gggaggooaa ggcgggtgga tggcttgago etgagaggtg acagcatgoo ggcagtacte 1920 
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acagooctcg ttegctctcg gcgcctootc tgcctgggct cccacttogg tggcacttga 1980 

ggagcccttc agcocacogc tgcactgtgg gagccoottt otgggctggc caaggocaga 2040 

gocggctooc tcagcttgca gggaggtgtg gagggagagg ctcaagcagg aaceggggct 2100 

gogcacggcg cttgcgggcc agotggagtt ccgggtgggc gtgggottgg cgggccoagc 2160 

actcggagoa gcgggccaga cctgccaggo occgggoaat gagaggctta gcacccgggc 2220 

cagcggctgc ggagggtgta ctgggtgccc cageagtgcc agooogcogg cgctgtgctc 2280 

gctcga^ttc tcactgggco ttagoagoct tcccgcgggg oagggotcgg gacctgcago 2340 

oegooa'bgcc -tgagoctcoe cfcccatgggc tocrfcgtgogg ooogagoobe eoogaogage 2400 

accaccccc-k gctccacagc gcccagtocc atcgaccacg esagggotga gaagtgcggg 2460 

cgcacggcac cgggaotggc aggcagctac occtgcagcc ctggtgcgga atecactggg 2520 

tgaagooagc tgggctcctg agtcfcggtgg agacttggag aacctttatg totagotoag 2530 

ggatcgtaaa tacaccaato agoaooctgt gtotagctca gggtotgtga atgcaccaat 2640 

ocacaetctg tatctagota ctctgatggg gocttggaga acctttatgt ctagotcagg 27Q0 

gattgtaaat acacoaatog gcactotgta totagctoaa ggttfcgtaaa oacaocaato 2760 

agoaccctgt gtctagctca gggtatgtga atgcaeoaat cgacagtctg . tatctggcta 2820 

ctttoatggg catocgtgtg aagagaccac caaaeaggct ttgtgtgago aafcaaagctt 2880 

ctatcacctg ggtgcaggtg ggctgagtoo gaaaagagag tcsgcgaagg gagataaggg 2940 

t9S99o<=9*t ttataggatt tgggtaggfca aaggaaaatt aoagtoaaag ggggtttgtt 3000 

cfcctggcggg caggagtggg gggtcgcaag gtgctoagtg ggggtgcttt ttgagccagg 3050 

atgagocagg aaaaggaett toaoaaggta atgtoafcoaa ttaaggoaag gacoegccat 3120 

ttaoaoetct tttgtggtgg aatgtoatca gttaagttgg ggcagggcat atteaottot 3180 

tttgtgattc ttcagttact toaggccatc tgggcgtata tgfcgcaagtl: acaggggatg 3240 

ogatggottg gcttgggctc agaggcsttga eagctactct ggtggggoct tggagaatgt 3300 

ttgtgtcgac aofcctgtatc tagttaatct agtggggaog tggagaaeet ttgtgfcctag 3360 

ctcagggatt gtaaacgcac caatcagcgc cetgtoaaaa cagaooactc ggctctacca 3420 

atcagcagga tgtgggtggg gccagataag agaataaaag caggctgccc gagccagcag 3480 

tggcaacgcg cacaggtccc tatccaoaat atggcagott tgttcttttg ctgtttgcga 3540 

taaatcttge tactgotegc tttttgggtc oacacstgott ttatgagctg taacactoac 3600 

oacgaaggtc tgcagcttoa ctcctgaagc oactaagaoc aogagcooac ogggaggaat 3660 

gaaoaactoc ggccgcgctg oettaagagc tataacaote acogogaagg tetgcagctt 3720 

oactoctcag ccagcgagao oaogaaoooa ocagaaggaa gaaactgcga acacatctga 3780 
aoatoagaag gaacaaacfeo eagatgcaco acebtaagag otgtaacact oaobgcgagg , 3840 

gtoogcggct tocttcttga agtoagtgag acoaagoact caccagtt.tc ggaoaca&gc 3900 

ceaggagttt gagatcagco tgggeaacat gatgaaatgc cctototgoa aaaaaaaaaa 3960 

aaattacaaa aattggcgga goatggtggt cegtgootgt ggtoooagct aagcgggagg 4020 

ctaaagtggg aggatogctt gagcetggga ggtgaagact gcagtgagot gtgattgtac 4080 

oaoagoootc taggctgggg gaoagaotga gaocctgttt ooootoogoa aaaaaattga 4140 

caaaagtgta ataageggtg cctgatatgg cfcaggogcag tggctoatgc otgtaatoco 4200 

agcactttgg gaagccgagg ogggcgggtc aoctaaggtc aggagtgbga gaoaagoctg 4260 

gooaacatgg agaaagccoa tcrtottotaa aaataoaaaa ttagooggot gtgggggaag 4320 

tggtggagca tgcctgtaat cccagctact caggaggctg aggoaggaga atcaerttgaa 4380 

ocoaggaggc ggcggttgoa gtgagccgag atogtgccat tgoactccac ocaotcoagc 4440 

ctgggca&ca agagocaaac tctgtattaa aaaaaaaaaa aaaaagtgoc tgaoatataa 4500 

gaggtgtgca atgcaatagt tgccaggoaa catgtttaag aatgtggago tociigootte 4S60 

catggtcctg ttaaaaaccc aoootcaagg ccaggtgcag tggctoatgc ctataatccc 4620 

agoaebttgg gaggccgagg egggtggatc aoetgaggto aggagbtoga gaoeagcotg 4680 
accaccaaoa tggtgaaatc coaootctac taaaaataca aaattagatg agcatggtgg - 4740 

tgeatgectg taatcecacc tacttgggag gctgaggcag gaaaatcaot agaaccaggg 4800 

aggoggaggt tgtagtgago egagatogtg ooattgcaot ooagoctgag caatgagoga 4860 

aactccatct caaaaaaaca acaacaaaaa occaetctet actcocaggg agctgggtac 4930 

agagctgggc cacatcagtg caaggtgctg agooacagag otaaggogga gctgoaggac 4980 

cgcggaccag ataacagtgt gtgagatcag tgtgtgagat cagacgtccc tgccattggt 5040 

gaccaccagg gggcccccaa goaccagaga tggccccatc cagtcaccac atccacttct 5100 

catccagaga tgtotgtttc ttggoacgot ggggtaaatt aggacagaag gtgaoagtot 5160 

tgggtgtggt cagtcagact gocccaggca ggccttgtgg octgtagaaa acgttcaggc 5220 

otaggccggg caoggtggct oaogcctgta atccoagoac tttgggaggo ogaggogggb 5280 

ggatoBcgag gtcaggagat: cgtgacoatc ctggotaaca cggtgaaaco cogtototac 5340 

taaaaataca aaaaattggc cgggcatggt ggcgggcaoc tgtagttcca gotaotcggg 5400 

aggctgaggc aggagaatgg cgtgaacccg agaggcagag tttgoagtga googagatog 5460 

ogcoactgaa ctccagcctg ggogacagag caagactcoa tctggaaaag aaaaagaaaa 5520 

csgttcaggtc tgagccagag gcooaggotg taattctgto acttaacatg acottgggoa 5S80 

aggoaottcc ttocctggcc oagtteaogg ggttggaatc gaotocaagg tccottooag 5640 
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oattaacgct: gcatgorttot aagatgagaa gatggggcag tttocoetct ctoaocoaag 5700 

cccgtgtcca cttcaaggtg aatgaccagg gaagtcacgt gtcccaatcc cgcagttcea 5760 

aagocettgg ggacoctaet gtcagggtog tgoaegagga ggtgaaggtc aggfcgagcca B820 

atogcd^cga agggtcttgo otoattcggg aoagacatcc ggtttcctct ggctctaccg S880 

ggattctagg ggotttagoo gaatgagtca tggggggogg gggggtfcfcot gggggagtto 5940 

ccagctaatc aaottgggac aggac&gcct ggaactttcg atggtgcota tcoaagtgtg 6000 

gggtgggcac agcagceaag aoccaatgtc cttatctcag gtaggggctc aggaggtctc 6060 

ccagacaggc agcctccgga gagtttgggg gtaggaatgg gagcaacoag gcttettttt 6120 

ttotcstctta gaatttgggg gettggggga caggcttgag aatcccaaag gagaggggoa 6180 

aaggacaotc ccccacaagt ctgcoagagc gagagaggga gatfcccgact oagctgocac 6240 

btccocacag gcctctgocg ottccaggeg totatcagog gotcagcctt tgtfceagctg 6300 

tfcctgt-tcaa acaototggg gcoattoagg cotgggtggg goagcgggag gaagggagtt 6360 

tgaggggggc aaggcgacgfc caaaggagga tcagagatto eacaattfeoa eaaaaotttc 6420 

goaaaoagct ttttgb1:oea aoocoootgc attgtcttgg aoaooaaatt tgcataaatc 6480 

•*SdS»»9tt attaotaago ottagtcgtg gccccaggta atttccstooc aggoctccat 6540 

ggggttatgt ataaagggoo ccotagagot gggocccaaa aoagcocgga gcertgcagoc 6600 

cagcoccacc oagacccatg gotggaootg ccacccagag ccccatgaag otgatgggtg 6660 

agtgtcttgg cccaggatg 6679 

<2X0> 6 
<211> 5235 
<212> DNA 
<213> H<»iio sapiens 

<400> 6 

gatoacfctga ggacagtagt tcaagaccag cctgggcagc atagggagac tgtctctacg 60 

aaaaatcaaa aaattatgge cgggoatggt ggctoacgtc tgtaatcccb gaaebt:i:ggg 120 

aoatoaaggc aagtggatca cttgaggtca ggagttcgag actagcotgg ccaacatggt 180 

gaaaoootsat C!fc.ccactaaa aaatacaaaa. attagcoagg catggtggca ggcacctgta 240 

atoooggota ctoaggaggo tgaggcagga gaatoacttg aaoaoaggag goggaggttg 300 

oagtgagotg agatcacaoo aotgeaotoc agcotgggtg aoagagaaag actetatoto 360 

aaaaaaaata aaaaaataaa aaaafctagcTo aggoatggta gtgoaoaoot otagtotcag 420 

ctactoagga ggctgaggtg ggaggatcao ttgaacctgg ggoagtoaag gotaoagtga 460 

gocaagatca tgocactaca otecagcotg ggoaacagag agagaoootg totcftaaaaa- 540 

aataataata ataaagaaaa aaacagctct gtttatgtot ootggtooat 'aoa1:actaot 600 

atgtatatag tttgoaaact caaagatcca gatagtoaat tttttagget tgtgggcogt 660 

atggtotctg tcacaatcac tctgcoctgt otttctagca caaaagoage tataaaeaat ' 720 

acafcaoatga attttttata gaeatogaga tttgaatttc atatgatttt tacafctttat 780 

aaaataatct ttttaaaaat tttoooctaa ccatttaaaa gtgtaaaagc csggccagcgc. 840 

gceatogtca cgcctgtaat tooagoactt tgggaggctg aggtgggcag atoacttgag 900 

atcaaoagtt cgagaccagc ctggccaaca tagcaaaaec ccatttctac taaaaataaa 960 

aaaattagct gggcatagtg gtgaacacct gtgatcccag ctacttggga ggotgaggca 1020 

ggagaategc ttgaaoctgg gaagcgigagg ttgoagtgag eeaaoatcat gooaotgcac 1080 

tcoagootgg gtgaoagagt gogaottegt obeaaogaaa aaaaaaagtg taaaagccat 1140 

tootufctoa gtgfcacatoa gtgtaoatao toaggtotgo gtaotootgo tctgaggcat 1200. 

aootgagaag tagagttgct tggtoaoagg aoatacaeat ttooacwtta aobagacaot 1360 

«ocaagttgo oatccaagga ggtttttttt ttaoaatota oaotoooooo agcaacaaat 1320 

gagagttact ccagatcctt taoaaagatg ofcofcaaigoeo agtaooagal: gataaaoagga 1380 

agtgggaggg gaagctgcca gccootteta accatgaaga aatacatggt agagccttot 1440 

ggatgctgga aggatgaata acgggggtct otggagootg oooeetgtoa gatcactgtg 1500 

aottctgagc ctooagtcca gtctcagooc catgtgtcat ggcoagtgat aatgagccct 1560 

cactctctgt ttggtcttta ttofcccccat gtggggotga agtctggatt gagoogttat 1620 

toaagatgta oagctfctcrtt gaoaggaaag tagfcgtcaoa gaaaoagcag gggcttggoa 1680 

agatgatota actgcaaatc ctacctggcit cagccaccag ctagttotgt gatcttgaac 1740 

aagttttttc acttctctga ggooatccet tggctaoaac aeaocagttg gttgaoagga 1806 

tgaaatgaog aagtooctta cacctgtaat oooagcactt tgggaggcca aggcgggtgg i860 

atggcttgag cctgagaggt gaaagoatgc cggcagtecb cacagoooto gttcgctotc . • 1926 

ggegcotoct ctgocrtggyo toooaottog gtggcaottg aggagooott cagcccaoog 1980 

otgc^otgtg ggagcccctt tetgggotgg ooaaggcoag agooggctoa otoagettgo 2040 

agggaggtgt ggagggagag getoae^joag gaaooggggo tgogcaoggc gottgcgggc 2100 

eagetggagt toogggtggg ogtgggettg gogggooeeg eaotoggago agegggooag 2160 

CKWtgaoagg oeoogggeaa tgagaggott agoaoooggg ooagoggotg oggagggtgt 2230 
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cngsacagce tiggaftofbtc cratggtgcct atccugtigt ggggtgggca cagcagcoaa 6000 

gaecpaatgt eci:t:atctca ggtaggggct caggaggtot cccagacagg cagcctccgg 6060 

agagtttggg ggtaggaatg ggagoaaoca ggcttctttt tttctctctt agaatttggg 6120 

ggi^tggggg acaggcttga gaatoccaaa ggagaggggc aaaggacact oooooaoaag 6180 

tetgccagag cgagagaggg agaoooogac tcagctgooa cttccocaca ggcct 6235 

<210> 7 
<211> 278 

<212> sm. 

<213> Homo sapLsna 

<400> 7 

aagcttttab aggtgtaaat tttccactta gtactgcttt tgtaatgttg tetttttatt 60 - 

ttoatttato tcaagatgtt ttctaatttc fccttgacttc cttcttaaat tcttaoctca 120 

-tgtagacata ca-b-ttttggo cctatgeatt: gggatgoaaa accagaotaa fcttaotlitgt 180 

acaaaaagaa aaatgagaaa gaaatatatt tggtcttgtg agcactatat ggaaateaott 240 

tia-tattccat -ttgtttcato atatlioatat afccccttit: 278 

<aio> e 

<211> 73 
; <212> DBA 

<213> Homo aapleaa 

. <400> 8 

cattggatac t'ccatcacct gctgtgatat tatgaatgtQ tgoetatata aatafctcact ... 60- 

attocataac aca • - '73 

<210> 9 
<2X1> 3033 

<212> DHA . . 

<2a3> Bono sapi«ns 

<400> 9 

aetaacataa agctgaaggt gaataaaaaa atoagfggtta gooaaao.Baa ttttoe^tggt . 60 
caaafeaaoao ataaaaagfca aatatactta agttoooago aaaatotgaa fctgaacgtag . 120 

aoaaaatgct catttctoag tgtttgaoag aottaaoagt ttgegooaat aaaaatgfcao 180 

tgaotagata aactactaaa agttgttaat ttttgoaatg tatatttatg aaaagaaagt 240 

ttatctatta tagaaattcc tgtgcooatt taagaacttt gagcatttta attgtttaat 300 

aatatagttt: aai^tgcatca tgaaaat;aat oaataatacsa att-tatttgg tti^attlr-baaa 360 

aaaactgatt otfctotgetc fcctcfcatata tagactgatt ttatactaat gfctgoctaaa 420 
gatoaooaaa ttgtttgaag ootaggttto tgagggatgg aaaatgatgt caoaactatt ' 480 

taQagttoao aoacacattc tggggattta atacatcctt tacaagtgea ggaaaggtgg 540 

aagattgatg atttggggga attagageta coaoaooooa gagggtggta tggtatgttg 600 

tctgttgtga gctgtgtgaa tcagagagtt tgat^tagao atatatfefeag aaagaggaaa 660 

gaifegaaooaa toaaaaataa taaotataat gaottfctoaa gatatagaea ataoagbtaa 720 

gatataaatg gaaacaaaaa aagttaaaag tggggagatg aagtefcgatfe ttttogfetbt 780 

fe^tttttttt: tgcttttttg tttgtttatg taatoagtgt taooagbfeta aaataatiggg 840 

ttataagaca ctatatgcaa gootcatggt aaeeteoaat e:taa«ao«ta eaaoaaatao 900 

acacaaaata aaaaggagaa attaaaaoao aoeacoagag aaaateeuet aoattaaaag 960 

aaagaoaaat aggaagaaas fcaagaaagag aaggeoatoa aataatoaga aaatgaataa 1020 

caaaatigaca ggaataagtc ctcataaata ataaeattga atgtaaatgg actaagctot lOSO 

eoaatgaaag acaggg&gtg gotgaatgta ttttaaaaaa aatattacac egagctgtgc 1140 

gtiggtgtotQ acacctataa tQcoagoatt ttgggagact gagocgggtg galicacttga 1200 

geooaggagt: tcgagaccag cctggccaao atggoaaaac ootgtctota ctaaaaatac 1260 

aaaaaa^liag cbgaaoatgg tggoacafcgc ctgtggtbcc agctaotaga gagg<7tgagg 1320 

cagaagaatt gcttgaaofct gggaggfcgga ggttgoagtg agotaagatb gatggagcca 13S0 

otgoaeecca gectaggtga oagaataaga ctotgcetoa aaaaaaaaaa gcaaaaoaaa 1440 

aoaaaaoaaa aaacccttag aacaaatgat toattgccta oaagaagtat gottoaoott 1500 

taaagaoaca tatagactga aggtaaaggg atggaaaaat attobatgce tatggaaaoa is 60 

aaoaaaaaga agoagaagct acatttatat cagaoaaaat agaotgoaag aoaaaaaota 1620 

tgaaaagaga gaaagaaggt oattatatag tgataaaggg gtooafettag eaagagoatt 1680 

taaoaattct. aaatatatat toacooaata otggagtaet oaggtstata aagoaaatat 1740 
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aotgggtgcc ccagcagtgc cagcccgocg gcgctgtgofc ogctcgattt otcactgggc 2280 

ct-tagcagco ttcoogcggg gcagggotcg ggacctgcag ccogccatgc ctgagcotcc 2340 

cctocatggg ctcctgtgog gocogagcct cccogacgag caocacccoc tgctccacag 2400 

cgcccagtcc oatcgaccac goaagggctg agaagtgcgg gcgoaaggca ecgggactgg 2460 

caggcagcta cccctgcagc cctggtgcgg aatccactgg gtgaagccag otgggctoot 2520 

gagtctggtg gagaottgga gaacotttat gtctagctca gggatcgtaa atacaecaat 2580 

cagoaocctg tgtctagcto agggtotgtg aatgoaooaa tccacactot gtKbokagot 2640 

aofcctgatgg ggocttggag aaeotttatg tctagctcag ggattgtaaa taoaooaato 2700 

ggeaototgt al^agcbca aggtttgtaa acacaocaat aagoaoootg t;gtotagct.o 2760 

agggtatgfcg aatgcaocaa tcgacagtct gtatctggct acrtttoatgg goatoogtgfc 2820 

gaagagacca ccaaacaggc tttgtgtgag caafcaaagct totatcaeot gggtgcaggt 2880 

gggctgagtc ogaaaagaga gtcagcgaag ggagataagg gtggggccgt tttataggat 2940 

ttgggtaggt aaaggaaaat tacagtcaaa gggggtttgt tctotggegg gcaggagtgg 3000 

ggggtcgcaa ggtgctoagt gggggtgott tttgagccag gatgagccag gaaaaggact 3060 

ttcacaaggt aatgtcatoa attaaggcaa ggacccgcoa tttaoacctc ttttgtggtg 3120 

gaatgtoatc agttaagttg gggcagggoa tattcacttc ttttgtgatt ctfccagttac 3180 

ttcaggocat ctgggcgtat atgtgoaagt tacaggggat gcgatggctt ggottgggot 3240 

cagaggcttg acagetactc tggtggggoc ttggagaatg tttgtgtcga oactctgtat 3300 

ofcagfetaatc tagtggggac gl;ggagaacc tttgtgtcta gotoagggat tgtaaacgca 3360 

ccaatoagcg ocetgtcaaa aeagaooaot cggctptacc aabcagcagg atgtgggtgg 3420 

ggooagataa gagaataaaa goaggotgce cgagooagoa gtggoaaogc gcacaggtoc 3480 

crkatccacaa tatggeagct ttgttotttt gotgbttgog ataaatottg ctaetgcfccg 3540 

ctttttgggt ceacaotget tttatgagot gtaaoactca ccaegaaggt ofcgoagotto 3600 
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Continuation of Box 1.2 



Present claims 1, Z5 and 75 relate to an extremely large number of 
possible methods. Support within the meaning of Article 6 PCT and/or 
disclosure within the meaning of Article 5 PCT is to be found, however, 
for only a very small proportion of the methods claimed. In the present 
case, the claims so lack support, and the application so lacks 
disclosure, that a meaningful search over the whole of the claimed scope 
is impossible. Consequently, the search has been carried out for those 
parts of the claims which appear to be supported and disclosed, nanely 
those parts relating to the methods, namely: a method to alter a given 
nucleic add genomic sequence by Inhibiting non-homologous end-joining 
factors Mrell, RadBO, Nbsl, L1g4, Xrcc4. Ku, and by enhancing the 
activity of homologous recombination agents as RadBl, Rad52, Rad54 (see 
clalns 2 and 4). 



The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This Is 
the case Irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 
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NOTICES * 

JPO and INPIT are not responsible for any 
deuaages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

background of invention in of the therapy protein for drugs conveyance (for example, the inside of a 
vein, hypodermically, or an intramuscular injection) idiomatic on current approach which treats a 
disease by prescribing therapy protein for the patient vitro production - and gene therapy is included 
more recently. 
[0002] 

The protein aimed at obtaining a therapy can be produced by introducing into a suitable cell the 
exogenism DNA which carries out the code of the protein aimed at obtaining a therapy. For example, it 
is possible to introduce into a cell a vector including the exogenism DNA which carries out the code of 
the therapy protein, and to make the protein by which a code is carried out discover. It has also been 
suggested by gene targetting that an internal cause sexual cell gene and its manifestation can be 
embellished. For example, U.S. Pat. No. 5,272,071, U.S. Pat. No. 5,641,670, WO 91/06666, WO 
91/06667 and WO Please refer to 90/1 1354. 

Outline of invention Partially, this invention is the part made into a target, approaches a DNA array very 
much enough, and is based on use of the homologous recombination between the targets DNA DNA, for 
example, the chromosome in a cell, chosen [ which are chosen and are double-stranded-DNA-arranged ] 
promoted by offering ** 52 which increases homologous recombination, for example, Rad, and ** 
which checks non-homologous edge connection, for example, Ku deactivator. Under existence of both 
Rad52 and Ku deactivator, it is predicted that homologous recombination of a rate higher than the 
bottom of nonexistence takes place. Furthermore, gene targetting aiming at changing the part made into 
the target in DNA, for example, the part made into the target in the chromosome DNA in a cell, using 
the DNA array chosen as a template is predicted [ that it can promote and ] by offering Rad52 protein 
and Ku deactivator, for example, anti-Ku antibody. The alteration of a higher rate by gene targetting 
arises rather than the bottom of the nonexistence of Rad52 protein and Ku deactivator, for example, anti- 
Ku antibody, by approaching very much the DNA array and target site which are chosen, and offering 
Rad52 protein and Ku deactivator. 
[0003] 

Therefore, in one side face, this invention is characterized by the approach of promoting the alteration of 
the part chosen in Target DNA DNA, for example, the chromosome of a cell. This approach offers ** 
which checks DNA array; and the (c) non-homologous edge coimection which carries out the code of ** 
which increases the doui5le-stranded-DNA array;(b) homologous recombination including the DNA 
array by which :(a) selection is made by the part, for example, Rad52 protein, its functioning fragment, 
Rad52, or its fiinctioning fragment, for example, ** which inactivate Ku, and mcludes enabling an 
alteration to happen. The homologous recombination or gene correction between the DNA array as 
which it sets in a desirable mode, and a part is changed for example, chosen, and Target DNA Since it 
happens at a rate higher than the rate which will happen under the nonexistence of the homologous 
recombination improver supplied and a non-homologous edge connection inhibitor By the interaction 
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part between the DNA array as which the concentration of ** which checks the concentration of ** and 
non-homologous edge connection which increase homologous recombination is chosen, and Target 
DNA, a component (a), (b), and (c) are offered, for example, it is introduced into a cell so that fully. A 
part is preferably provided with ** which checks non-homologous edge connection. Preferably, ** 
which check non-homologous edge connection are Ku deactivators, such as anti-Ku antibody. 
[0004] 

A component (a), (b), and (c) may be introduced preferably [ both ], or may be introduced separately. 
Furthermore, both two of components may be introduced and the third component may be introduced 
separately. For example, both ** that may introduce both ** 52 that increase a DNA array and 
homologous recombination, for example, Rad, or check a DNA array and non-homologous edge 
connection, for example, Ku deactivator, may be introduced. In another desirable mode, both ** that 
check ** and non-homologous edge connection which increase homologous recombination may be 
introduced. 
[0005] 

two of components - or all may be preferably offered as complex. ** which increases the double- 
stranded-DNA array;(b) homologous recombination which includes the DNA array by which :(a) 
selection of this approach is made with Target DNA in a desirable mode. For example, ** which checks 
Rad52 protein or its fragment [ functioning ]; and (c) non-homologous edge connection, For example, it 
includes contacting the complex containing Ku deactivators, such as anti-Ku antibody, Ku joint 
oligomer, or a polymer, by introducing for example, this complex into intracellular. 
[0006] 

In a desirable mode, one or more than it, preferably, components are offered [ no ] by partial 
conveyance, for example, a microinjection, and are discovered from a target genome or another nucleic 
acid. It offers by partial conveyance, for example, a microinjection, especially ** which checks non- 
homologous edge connection in a desirable mode, for example, Ku inhibitor, and it is not discovered 
firom a target genome or another nucleic acid. 
[0007] 

** to which ** which checks non-homologous edge connection inactivates :hMrel 1 in a desirable mode. 
For example, anti-hMrel 1 antibody, hMrel 1 joint oligomer, or a polymer; ** which inactivates hRadSO, 
For example, anti-hRad50 antibody, hRad50 joint oligomer, or a polymer; ** which inactivates Nbsl, 
For example, anti-Nbsl antibody, hNbsl joint oligomer, or a polymer; ** which inactivates the Homo 
sapiens ligase 4 (hLig4), For example, anti-hLig4 antibody, hLig4 joint oligomer, or a polymer; ** 
which inactivates hXrcc4, For example, anti-hXrcc4 antibody, hXrcc4 joint oligomer, or a polymer; ** 
which inactivates the Homo sapiens homologue (homolog) of Rap 1, For example, the oligomer or the 
polymer combined with the antibody or the Homo sapiens homologue of Rap 1 to the Homo sapiens 
homologue of Rapl; ** which inactivates the Homo sapiens homologue of Sir2304, For example, the 
oligomer or the polymer combined with the antibody or the Homo sapiens homologue of Sir2304 to the 
Homo sapiens homologue of Sir2304; they are ** which inactivates Ku, for example, anti-Ku antibody, 
Ku joint oligomer, or a polymer. All of ** which checks non-homologous edge connection may be 
prescribed for the patient combining other one or more ** which may prescribe a medicine for the 
patient independently, or check non-homologous edge connection. 
[0008] 

In a desirable mode, a DNA array is a straight chain DNA array. In a desirable mode, a straight chain 
DNA array can have one or more single strand overhangs (kind). 

[0009] 

In a desirable mode, a targeting array adjoins the DNA array chosen. A targeting array is homologous in 
label, for example, homologous at DNA which adjoins the part which is going to incorporate the part or 
the DNA array chosen which is going to change Target DNA. Such a contiguity array can be preferably 
existed [ one or more edges of the DNA array chosen, and ] in both ends. When two contiguity arrays 
exist, one side should be homologous to the first label field, and another side should be homologous to 
the second label field. 
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[0010] 

In a desirable mode, a DNA array has one or more protrusion single strand edges, for example, both 
protrusion both [ one or ] are 3 'edge or 5' edges. 

In a desirable mode, ** which increase homologous recombination are :Rad52 protein, its functioning 
fragment;Rad51 protein, its functioning fragment;Rad54 protein, functioning fragment;, or those 
combination. 
[0011] 

In a desirable mode, ** which increases homologous recombination adheres to a DNA array, for 
example, coating is carried out on a DNA array. In a desirable mode, Rad52 protein or its functioning 
fragment adheres to a DNA array, for example, coating is carried out on a DNA array. 
[0012] 

In a desirable mode, Rad52 protein or its fragment is Homo sapiens Rad52 (hRad52). 

In a desirable mode, anti-Ku antibody is :anti-Ku70 antibody; anti-Ku80 antibody. In a desirable mode, 

anti-Ku antibodies are a :hominization antibody; Homo sapiens antibody; antibody fragment, for 

example. Fab, Fab', and F (ab')2 or F (v) fragment. 

[0013] 

In the desirable mode, covalent bond of at least one anti-Ku antibody is carried out to :DNA 

array ;Rad52 protein or its fragment. In another desirable mode, the noncovalent bond of at least one 

anti-Ku antibody is carried out to :DNA array;Rad52 protein or its fragment. 

[0014] 

In a desirable mode, anti-Ku70 antibody and anti-Ku80 antibody are offered as a component of 
complex. 

In a desirable mode, a cell is a leukaryotic cell. In a desirable mode, a cell is the thing of a fungus, 
vegetation, or the animal origin, for example, the vertebrate origin. The precursor of the cell in which a 
cell contains .mammalian cell, for example, the founder, or a secondary mammalian cell, for example, 
fibroblast, a hematopoietic stem cell, myoblast, a keratinization cell, an epithelial cell, an endothelial 
cell, a neuroglia, a nerve cell, and the element with which blood was formed in a desirable mode, 
muscular cells, and these somatic cells; they are a transformation or an immortalization cell strain. 
Preferably, a cell is a human cell. Although not necessarily limited to the example of an immortalization 
human cell stock useful to this approach, a :Bowes black tumor cell (ATCC deposition number CRL 
9607), A Daudi cell (ATCC deposition number CCL 213), a HeLa cell, and a HeLa-cell derivative 
(derivative) (ATCC deposition number CCL2 CCL2.1 and CCL 2.2), HL-60 cell (ATCC deposition 
number CCL 240), HT1080 cell (ATCC deposition number CCL 121), A Jurkat cell (ATCC deposition 
number TIB 152), KB carcinoma cell (ATCC deposition number CCL 17), K-562 leukemic cell (ATCC 
deposition number CCL 243), MCF-7 cancer cells of breast carcinoma (ATCC deposition number BTH 
22), MOLT-4 cell (ATCC deposition number 1582), aNamalwa cell (ATCC deposition number CRL 
1432), A Rafji cell (ATCC deposition number CCL 86), RPMI 8226 cells (ATCC deposition number 
CCL 155), U-937 cell (ATCC deposition number 1593), two RWI-28VA13 low-order stock 4 cell 
(ATCC deposition number CLL 155), With a CCRF-CEM cell (ATCC deposition number CCL 1 19) 
and a 2780AD ovarian cancer cell (Van Der Blick et al.. Cancer Res. 48:5927-5932, 1988) The hetero 
hybridoma cell produced by fusion of a human cell and the cell of another kind is contained. In another 
mode, immortalization cell strains may be cell strains other than a human cell stock, for example, a CHO 
cell strain, and a COS cell strain. 
[0015] 

In a desirable mode, a component, for example, the component of complex, is introduced into a cell by 
the microinjection. 

In one desirable mode, the DNA array chosen differs from Target DNA by 3 or less than 2 [ 10, 8, 6 5, 

4, ], one nucleotide, for example, a permutation, deletion, or insertion. 

[0016] 

In Target DNA, in a desirable mode, a target sequence differs from about 10, 8, 6, 5, 4, 3 and 2 or one 
nucleotide, and a wild type array, including mutation. Preferably, mutation is point mutation, for 
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example, insertion, deletion, or the mutation by the permutation. 

[0017] 

desirable voice ~ or [ whether set like, and Target DNA causes this disease or a functional disorder in 
relation to a disease or a functional disorder, including mutation, or mutation contributes to it, or that it 
influences it ] - or it adjusts. A disease or a functional disorder preferably A :cystic-fibrosis; sickle-cell 
anemia; hemophilia A; hemophilia B; Von Will Brando disease 3 mold; xeroderma pigmentosum; 
thalassemia; RESSHU-NAIRAN (Lesch-Nylan) syndrome; protein C resistance; lysosome storage 
disease, For example, Gaucher's disease, Fabry's disease; Mucopolysaccharidosis (MPS) 1 mold (the 
Harley-SHAIE (Hurley- Scheie) syndrome), MPS II mold (Hunter's syndrome), MPS IIIA mold (Sun Phi 
RIO (Sanfilio) A syndrome), MPS An IIIB mold (Sun Phi RIO B syndrome), MPS IIIC mold (Sun Phi 
RIO C syndrome), MPS An HID mold (Sun Phi RIO D syndrome), MPS IVA mold (MORUKIO A 
syndrome), MPS An IVB mold (MORUKIO B syndrome), MPS VI mold (MAROTO-rally (Maroteaux- 
Larry) syndrome), MPS It is a VII mold (Sly's syndrome). 
[0018] 

In a desirable mode, the DNA array as which Target DNA is chosen, including mutation includes the 
forward Tsuneno greensand-mold array which can correct mutation. 

In a desirable mode, mutation has Target DNA in a cystic-fibrosis film penetration controlling factor 
(CFTR) gene, including mutation. Preferably, mutation changes the amino acid of the codon 508 of a 
CFTR protein coding region, and it is 3 base-pair in frame deletion from which mutation removes the 
phenylalanine of the codon 508 of CFTR protein. This deletion of the phenylalanine -508 in CFTR 
protein is looked at at a high rate by the test subject who has the cystic fibrosis. Therefore, in a desirable 
mode, a mutation CFTR gene is made into a target using the DNA array including the array which 
carries out the code of the phenylalanine -508 which is looked at by the wild type CFTR gene chosen, 
and correcting is possible. 
[0019] 

In a desirable mode, mutation has Target DNA in a Homo sapiens beta globin gene, including mutation. 
Preferably, mutation changes the amino acid of the sixth codon of a beta globin gene, and mutation is 
the permutation of A [ in / the sixth codon of a beta globin gene ] to T. This mutation draws the change 
to the valine looked at by the test subject who has sickle-cell anemia from glutamic acid in beta globin 
protein. Therefore, in a desirable mode, a mutation beta globin gene is made into a target using the DNA 
array which carries out the code of the wild type amino acid residue by the codon 6, which contains A so 
that it may see within the sixth codon of DNA chosen, for example, a wild type beta globin gene, and 
which is chosen, and correcting is possible. 
[0020] 

In a desirable mode, mutation has Target DNA in a factor VIII gene, including mutation. For example, 
mutation may be in the exons 23 and 24 of a factor VIII gene, and/or an exon 25. Preferably, mutation 
changes amino acid by the codon 2209 of the coding region of a factor VIII protein coding region, and it 
is the permutation of G in the exon 24 of the factor VIII gene to which mutation leads the change to a 
glutamine from an arginine from the amino acid 2209 of Factor VIII to A. Preferably, mutation changes 
amino acid by the codon 2229 of the coding region of a factor VIII protein coding region, and it is the 
permutation of G in the exon 25 of the factor VIII gene to which mutation leads the change to a cysteine 
from a tryptophan from the amino acid 2229 of Factor VIII to T. Such mutation has been related with 
serious hemophilia A from whenever [ middle ]. Therefore, in a desirable mode, a mutation factor VIII 
gene is made into a target using the array containing DNA which carries out the code of the wild type 
amino acid by the codon 2209 of the coding region of a factor VIII gene, one of DNA which carry out 
the code of the wild type amino acid by the codon 2229 of the coding region of a factor VIII gene, or 
both of DNA chosen, and correcting is possible. 
[0021] 

In a desirable mode, mutation has Target DNA in a factor IX gene, including mutation. For example, in 
the test subject who has hemophilia B, the great portion of mutation is the point mutation in a factor IX 
gene. Therefore, in a desirable mode, the DNA array chosen makes a target one or more point mutation 
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in the factor IX gene relevant to hemophilia B, and in order to correct, one or more nucleotides which 

have at least one nucleotide of the wild type factor IX gene origin can be included. 

[0022] 

In a desirable mode, mutation has Target DNA in a von Willebrand factor gene, including mutation. 
Preferably, mutation is the smgle cytosine deletion under 6 cytosine expanding of 2679-2684 also in the 
exon 18 of the Von Will Brando gene. This mutation is looked at at a remarkable rate by the test subject 
who has Von Will Brando disease 3 mold. Other mutation relevant to Von Will Brando disease 3 mold, 
for example, point mutation, is changeable so that it may be indicated by this specification. Therefore, in 
a desirable mode, a mutation Von Will Brando gene is made into a target using the DNA array at least 
that [ whose ] of the array looked at by the wild type Von Will Brando gene, for example, the Von Will 
Brando gene, contains six cytosines of 2679-2684 and which is chosen, and correcting is possible. 
[0023] 

In a desirable mode, mutation has Target DNA in a xeroderma pigmentosum group G (XP-G) gene, 
including mutation. Preferably, at least that of the 245 base-pair exon as which mutation is regarded by 
the XP-G gene is the single adenine deletion under 3 adenine expanding of 19-21. This deletion draws a 
xeroderma pigmentosum. Therefore, in a desirable mode, a mutation XP-G gene is made into a target 
using DNA in which the wild type array of a XP-G gene, for example, that of a 245 base-pair exon, 
contains three adenines of 19-21 and which is chosen, and correcting is possible. 
[0024] 

Preferably, ** which inactivates mismatch repair proteins, such as Msh2, Msh6, Msh3, Mlhl, Pms2, 
Mlh3, and Pmsl, is also offered. ** may be contained in complex. 

[0025] 

In another desirable mode, an alteration includes the homologous recombination between the DNA array 
chosen and Target DNA, for example, a chromosome. 

In a desirable mode, the DNA arrays chosen are a sufficient number of nucleotides, and differ from a 
target so that a target or the DNA array chosen may have a non-pair field, for example, a loop-formation 
out field, by more nucleotides than 1 unlike Target DNA. In such application, Msh2, Msh6, Msh3, 
Mlhl, Pms2, Mlh3, and Pmsl may also be offered as some complex. 
[0026] 

DNA as which an alteration is chosen in a desirable mode, including the nest of the array to Target DNA 
chosen is incorporated as it has the element on a target chosen beforehand, and the relation chosen 
beforehand, for example, one side is a control member, and it functions as a control member controlling 
the manifestation of a protein coding sequence, when it is the array to which another side carries out the 
code of the protein. The contiguity array which promotes the nest chosen may be used. The DNA array 
chosen can be incorporated [ 5' of the target sequence chosen, for example, a gene, and a coding 
sequence, and ] in 3' or this array. 
[0027] 

In a desirable mode, the DNA array chosen including the nest of the DNA array as which an alteration is 
chosen is a control array, for example, an exogenous control array. In a desirable mode, a contiol array 
includes one or more :promotors and enhancers, an upper activation array (UAS), a scaffold adhesion 
field, or a transcription factor binding site. In a desirable mode a control array A :metallothionein-l gene, 
For example, the control array of the mouse metallothionein-I gene origin, the control array of the SV- 
40 gene origin. The control array of the cytomegalovirus gene origin, the control array of the collagen 
gene origin, The control array of the actin gene origin, the control array of the immunoglobulin gene 
origin, The control array of the HMG-CoA reductase gene origin, the control array of gamma actin gene 
origin, the control array of the transcriptional activator YYl gene origin, the control array of the 
fibronectin gene origin, or the control array of the EF-1 alpha gene origin is included. 
[0028] 

In a desirable mode, the DNA array chosen contains an exon. Preferably, an exogenous exon contains 
the code DNA of the endogenous gene made into :CAP part, a nucleotide sequence ATG, and/or a 
target, and an in frame. 
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[0029] 

In a desirable mode, the DNA array chosen includes a splice-donor part. 

In a desirable mode, when the DNA array chosen is incorporated in label, it includes the exogenous 
control array which acts so that an endogenous coding sequence may be controlled. The DNA array 
chosen can be included in the upstream of the coding region of the endogenous gene which can be set in 
label, or the upstream of the endogenous control array of the endogenous gene which can be set in label. 
In another desirable mode, the DNA array chosen can be incorporated in an endogenous gene, the lower 
stream of a river of a coding region, the intron, or an endogenous gene. In another desirable mode, the 
thing whose endogenous control array of an endogenous gene is inactive and to incorporate is possible 
for the DNA array chosen so that deletion may be carried out completely partially, for example. 
[0030] 

In a desirable mode, the DNA array chosen is the upstream of an endogenous gene, and is connected 
with the second exon of an endogenous gene. 

In a desirable mode, an endogenous gene carries out the code of :honnone, cytokine, an antigen, an 
antibody, an enzyme, a coagulation factor, transporter protein, an acceptor, control protein, structural 
protein, or the transcription factor. In a desirable mode an endogenous gene The following 
protein:erythropoietin, Calcitonin, a growth hormone, an insulin, in SURINO tropine, an insulinlike 
growth factor, Parathyroid hormone, alpha2-interferon (IFNA2), a beta interferon, A gamma interferon, 
a nerve growth divisor class, FSHbeta, TGF-beta, a tumor necrosis factor. Glucagon, the bone growth 
factor -2, the bone growth factor -7, TSH-beta, interieukin 1, interieukin 2, interieukin 3, interleukin 6, 
interieukin 11, interieukin 12, CSF-granulocyte (GCSF), a CSF-macrophage, CSF-granulocyte / 
macrophage, immunoglobulins, and catalyst nature antibodies Proteinkinase C, a glucocerebrosidase, 
superoxide dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha- 
galactosidase, tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a 
blood coagulation factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood 
coagulation factor XIII, apolipoprotein E, apolipoprotein A-I, Globins, a low-density lipoprotein 
acceptor, IL-2 acceptor, and IL-2 antagonists An alpha- 1 -anti trypsin, immunoreaction qualification 
agents, beta-GURUKO ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N- 
sulfatase, Alpha-N-acetyl glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N-acetyltransferase, 
The code of either N-acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N- 
acetyl galactosamine-6-sulfatase and the fusibility CD 4 is carried out. 
[0031] 

In a desirable mode, an endogenous gene carries out the code of the follicle-stimulating hormone beta 
(FSHbeta), and the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of an FSHbeta gene, differs, one or more edges of a DNA array 
where a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably 
chosen as it ~ it exists in both ends preferably. In a desirable mode, a targeting array is homologous to 
the field of 5' of an FSHbeta coding region (array number 1). In a desirable mode, a targeting array is the 
FSHbeta coding sequence upstream within an FSHbeta coding sequence, and directs homologous 
recombination. In a desirable mode, a targeting array contains the nucleotide of the array number 3 
origin corresponding to -155 which 20, 30, 50,100, or 1000 follow at least from the nucleotide -696 of 
the nucleotide -7454 of a Homo sapiens FSHbeta array to the array number 2 origin corresponding to - 
1417 (numbering receives at least a translation open starting area) or a Homo sapiens FSHbeta array. 
[0032] 

In a desirable mode, an endogenous gene carries out the code of the interferon-alpha 2 (IFNalpha2), and 
the DNA array chosen includes the control array fi-om which a control array, for example, the control 
array and array of IFNalpha2 gene, differs, one or more edges of a DNA array where a targeting array 
adjoins the DNA array chosen, for example, such a targeting array is preferably chosen as it ~ it exists 
in both ends preferably. In a desirable mode, a targeting array is homologous to the field of 5' of 
IFNalpha2 coding region. In a desirable mode, a targeting array directs homologous recombination in 
the field of the IFNalpha2 coding-sequence upstream. In a desirable mode, a targeting array contains the 
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nucleotide of the array number 4 origin corresponding to -51 1 (numbering receives at least a translation 
open starting area) which 20, 30, 50,100, or 1000 follow at least from the nucleotide -4074 of Homo 
sapiens IFNalpha2 array. For example This array : From a nucleotide -4074 to at least 20, 30 and 50, or 
100 nucleotides of the array number 7 origin corresponding to -3796 of Homo sapiens IFNalpha2 array; 
At least 20 of the array number 8 origin corresponding to -510 from the nucleotide -582 of Homo 
sapiens IFNalpha2 array, 30, Or 50 nucleotides; at least 20, 30, 50 and 100, or 1000 nucleotides of the 
array number 9 origin corresponding to -583 may also be included from the nucleotide -3795 of Homo 
sapiens IFNalpha2 array. 
[0033] 

In a desirable mode, an endogenous gene carries out the code of the granulocyte colony-stimulating 
factor (GCSF), and the DNA array chosen includes the control array from which a confrol array, for 
example, the control array and array of a GCSF gene, differs, one or more edges of a DNA array where 
a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably chosen 
as it - it exists in both ends preferably. In a desirable mode, a targeting array is homologous to the field 
of 5' of a GCSF coding region. In a desirable mode, a targeting array is the GCSF coding sequence 
upstream within a GCSF coding sequence, and directs homologous recombination. In a desirable mode, 
a targeting array contains the nucleotide of the array number 5 origin corresponding to 101 (numbering 
receives at least a translation open starting area) which 20, 30, 50,100, or 1000 follow at least from the 
nucleotide -6,578 of a Homo sapiens GCSF array. For example, a target sequence may also contain 20, 
30, 50,100, or 1000 nucleotides of the array number 6 origin corresponding to -364 from the nucleotide - 
6,578 of a Homo sapiens GCSF gene. 
[0034] 

In another desirable mode, the DNA array as which a DNA array is chosen, including a coding region 
carries out the code of the protein. In a desirable mode, a coding region carries out the code of :hormone, 
cytokine, an antigen, an antibody, an enzyme, a coagulation factor, transporter protein, an acceptor, 
control protein, structural protein, or the transcription factor. In a desirable mode a coding region The 
following protein:erythropoietin, Calcitonin, a growth hormone, an insulin, in SURINO tropine, an 
insulinlike growth factor. Parathyroid hormone, alpha2-interferon (IFNA2), a beta interferon, A gamma 
interferon, a nerve growth divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, Glucagon, the 
bone growth factor -2, the bone growth factor -7, TSH-beta, interleukin 1, interleukin 2, interleukin 3, 
interleukin 6, interleukin 11, interleukin 12, CSF-granulocyte (GCSF), a CSF-macrophage, CSF- 
granulocyte / macrophage, immunoglobulins, and catalyst nature antibodies Proteinkinase C, a 
glucocerebrosidase, superoxide dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, 
DNase, the alpha-galactosidase, tyrosine hydroxylase, a blood coagulation factor V A blood coagulation 
factor VII, a blood coagulation factor VIII, a blood coagulation factor IX, a blood coagulation factor X 
A blood coagulation factor XIII, apolipoprotein E, apolipoprotein A-I, Globins, a low-density 
lipoprotein acceptor, IL-2 acceptor, and IL-2 antagonists An alpha- 1 -anti trypsin, immunoreaction 
qualification agents, beta-GURUKO ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, 
glucosamine-N-sulfatase, Alpha-N-acetyl glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N- 
acetyltransferase, The code of either N-acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta- 
glucuronidase, N-acetyl galactosamine-6-sulfatase and the fusibility CD 4 is carried out. 
[0035] 

In a desirable mode, as the DNA array chosen is under accommodation of an endogenous control 
member, it is possible to incorporate this array in a target. DNA chosen can be included in the lower 
stream of a river of an endogenous control array or the upstream of the coding region of an endogenous 
gene, and the lower stream of a river of the endogenous control array of a gene. In another desirable 
mode, DNA chosen can be included in the lower stream of a river of an endogenous control array so that 
deletion of the coding region of an endogenous gene may be inactivated for example, carried out 
completely partially. 
[0036] 

desirable voice ~ like - setting ~ this approach - a mismatch repair protem, Msh2, Msh6, and Msh3, 
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Mlhl, and Pms2 and Ml - it includes further introducing ** which checks h3, Pmsl, other mismatch 
repair proteins, or those combination. [ for example, ] Preferably, ** is ** which checks the 
manifestation of a mismatch repair protein, for example, ** is an antisense RNA. In a desirable mode, 
** is an antibody to a mismatch repair protein, desirable voice -- an antibody [ as opposed to / set like 
and / a mismatch repair protein ] ~ complex -- a share ~ or the noncovalent bond is carried out. 
[0037] 

In another side face, this invention is characterized by the constituent for promoting the alteration by 
Target's DNA, for example, a chromosome, for example, this specification publication, target DNA, for 
example, the complex of a component, using as a template the DNA array chosen, for example, the 
DNA array as which this specification publication is chosen. A constituent contains ** which checks ** 
which increases the double-stranded-DNA array;(b) homologous recombination including DNA array by 
which :(a) selection is made, for example, Rad52 protein, and its fragment [ functioning ];, and (c) non- 
homologous edge connection, for example, ** which inactivates Ku. A target DNA array is changeable 
with a nest, using this constituent. 
[0038] 

** to which ** which checks non-homologous edge connection inactivates :hMrel 1 in a desirable mode, 
For example, anti-hMrel 1 antibody, hMrel 1 joint oligomer, or a polymer; ** which inactivates hRadSO, 
For example, anti-hRad50 antibody, hRadSO joint oligomer, or a polymer; ** which inactivates Nbsl, 
For example, anti-Nbsl antibody, hNbsl joint oligomer, or a polymer; ** which inactivates the Homo 
sapiens ligase 4 (hLig4), For example, anti-hLig4 antibody, hLig4 joint oligomer, or a polymer; ** 
which inactivates hXrcc4, For example, anti-hXrcc4 antibody, hXrcc4 joint oligomer, or a polymer; ** 
which inactivates the Homo sapiens homologue of Rapl, For example, the oligomer or the polymer 
combined with the antibody or the Homo sapiens homologue of Rapl to the Homo sapiens homologue 
of Rapl; ** which inactivates the Homo sapiens homologue of Sir2304, For example, the oligomer or 
the polymer combined with the antibody or the Homo sapiens homologue of Sir2304 to the Homo 
sapiens homologue of Sir2304; they are ** which inactivates Ku, for example, anti-Ku antibody, Ku 
joint oligomer, or a polymer. All of** which checks non-homologous edge connection may be 
prescribed for the patient combining other one or more ** which may prescribe a medicine for the 
patient independently, or check non-homologous edge connection. 
[0039] 

In a desirable mode, a DNA array is a straight chain DNA array. In a desirable mode, a straight chain 

DNA array can have one or more single strand overhangs (kind). 

[0040] 

In a desirable mode, a targeting array adjoins the DNA array chosen. A targeting array is homologous in 
label, for example, homologous at DNA which adjoins the part which is going to insert the part or the 
DNA array chosen which is going to change Target DNA, Such a contiguity array can be preferably 
existed [ one or more edges of the DNA array chosen, and ] in both ends. When two contiguity arrays 
exist, one side should be homologous to the first label field, and another side should be homologous to 
the second label field. 
[0041] 

In a desirable mode, a DNA array has one or more protrusion single strand edges, for example, both 
protrusion both [ one or ] are 3 'edge or 5' edges. 

In a desirable mode, ** which increase homologous recombination are :Rad52 protein, its functioning 
fragment;Rad51 protein, its functioning fi'agment;Rad54 protein, functioning firagment;, or those 
combination. 
[0042] 

In a desirable mode, ** which increases homologous recombination adheres to a DNA array, for 
example, coating is carried out on a DNA array. In a desirable mode, coating of Rad52 protein or its 
functioning fragment is carried out on the DNA array which adheres to the DNA array chosen, for 
example, is chosen. 
[0043] 
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In a desirable mode, Rad52 protein or its fragment is Homo sapiens Rad52 (hRad52). 

In a desirable mode, anti-Ku antibody is :anti-Ku70 antibody; anti-Ku80 antibody. In a desirable mode, 

anti-Ku antibodies are a :hominization antibody; Homo sapiens antibody; antibody fragment, for 

example. Fab, Fab', and F (ab')2 or F (v) fragment. 

[0044] 

In the desirable mode, covalent bond of at least one anti-Ku antibody is carried out to the DNA 
array;Rad52 protein of which :selection is done, or its fragment. In another desirable mode, the 
noncovalent bond of at least one anti-Ku antibody is carried out to the DNA array;Rad52 protein of 
which ;selection is done, or its fragment. 
[0045] 

In a desirable mode, a constituent contains anti-Ku70 antibody and anti-Ku80 antibody. 

In a desirable mode, the DNA array chosen differs from Target DNA by 3 or less than 2 [ 10, 8, 6 5, 4, ], 

one nucleotide, for example, a permutation, deletion, or insertion. 

[0046] 

In Target DNA, in a desirable mode, a target sequence differs from about 10, 8, 6, 5, 4, 3 and 2 or one 
nucleotide, and a wild type array, including mutation. Preferably, mutation is point mutation, for 
example, insertion, deletion, or the mutation by the permutation. 
[0047] 

desirable voice ~ or [ whether set like, and Target DNA causes this disease or a functional disorder in 
relation to a disease or a fimctional disorder, including mutation, or mutation contributes to it, or that it 
influences it ] ~ or it adjusts. A disease or a functional disorder preferably A xystic-fibrosis; sickle-cell 
anemia; hemophilia A; hemophilia B; Von Will Brando disease 3 mold; xeroderma pigmentosum; 
thalassemia; RESSHU-NAIRAN syndrome; protein C resistance; lysosome storage disease, for 
example, Gaucher's disease, Fabry's disease; Mucopolysaccharidosis (MPS) 1 mold (Harley-Scheie's 
syndrome), MPS II mold (Hunter's syndrome), MPS IIIA mold (Sun Phi RIO A syndrome), MPS An 
IIIB mold (Sun Phi RIO B syndrome), MPS IIIC mold (Sun Phi RIO C syndrome), MPS An HID mold 
(Sun Phi RIO D syndrome), MPS An IVA mold (MORUKIO A syndrome), MPS An IVB mold 
(MORUKIO B syndrome), MPS VI mold (MAROTO-rally syndrome), MPS It is a VII mold (Sly's 
syndrome). 
[0048] 

In a desirable mode, the DNA array as which Target DNA is chosen, including mutation includes the 
forward Tsuneno greensand-mold array which can correct mutation. 

In a desirable mode, mutation has Target DNA in a cystic-fibrosis fihn penetration controlling factor 
(CFTR) gene, including mutation. Preferably, mutation changes the amino acid of the codon 508 of a 
CFTR protein coding region, and it is 3 base-pair in frame deletion from which mutation removes the 
phenylalanine of the codon 508 of CFTR protein. This deletion of the phenylalanine -508 in CFTR 
protein is looked at at a high rate by the test subject who has the cystic fibrosis. Therefore, in a desirable 
mode, a mutation CFTR gene is made into a target using the DNA array including the array which 
carries out the code of the phenylalanine -508 which is looked at by the wild type CFTR gene chosen, 
and correcting is possible. 
[0049] 

In a desirable mode, mutation has Target DNA in a Homo sapiens beta globin gene, including mutation. 
Preferably, mutation changes the amino acid of the sixth codon of a beta globin gene, and mutation is 
the permutation of A [ in / the sixth codon of a beta globin gene ] to T. This mutation draws the change 
to the valine looked at by the test subject who has sickle-cell anemia from glutamic acid in beta globin 
protein. Therefore, in a desirable mode, a mutation beta globin gene is made into a target using the DNA 
array which carries out the code of the wild type amino acid residue by the codon 6, which contains A so 
that it may see within the sixth codon of DNA chosen, for example, a wild type beta globin gene, and 
which is chosen, and correcting is possible. 
[0050] 

In a desirable mode, mutation has Target DNA in a factor VIII gene, including mutation. For example, 
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mutation may be in the exons 23 and 24 of a factor VIII gene, and/or an exon 25. Preferably, mutation 
changes amino acid by the codon 2209 of the coding region of a factor VIII protein coding region, and it 
is the permutation of G in the exon 24 of the factor VIII gene to which mutation leads the change to a 
glutamine from an arginine from the amino acid 2209 of Factor VIII to A. Preferably, mutation changes 
amino acid by the codon 2229 of the coding region of a factor VIII protein coding region, and it is the 
permutation of G in the exon 25 of the factor VIII gene to which mutation leads the change to a cysteine 
from a tryptophan from the amino acid 2229 of Factor VIII to T. Such mutation has been related with 
serious hemophilia A from whenever [ middle ]. Therefore, in a desirable mode, a mutation factor VIII 
gene is made into a target using the DNA array containing DNA which carries out the code of the wild 
type amino acid by the codon 2209 of the coding region of a factor VIII gene, one of DNA which carry 
out the code of the wild type amino acid by the codon 2229 of the coding region of a factor VIII gene, or 
both chosen, and correcting is possible. 
[0051] 

In a desirable mode, mutation has Target DNA in a factor IX gene, including mutation. For example, in 
the test subject who has hemophilia B, the great portion of mutation is the point mutation in a factor IX 
gene. Therefore, in a desirable mode, the DNA array chosen makes a target one or more point mutation 
in the factor IX gene relevant to hemophilia B, and in order to correct, one or more nucleotides which 
have at least one nucleotide of the wild type factor IX gene origin can be included. 
[0052] 

In a desirable mode, mutation has Target DNA in a von Willebrand factor gene, including mutation. 
Preferably, mutation is the single cytosine deletion under 6 cytosine expanding of 2679-2684 also in the 
exon 18 of the Von Will Brando gene. This mutation is looked at at a remarkable rate by the test subject 
who has Von Will Brando disease 3 mold. Other mutation relevant to Von Will Brando disease 3 mold, 
for example, point mutation, is changeable so that it may be indicated by this specification. Therefore, in 
a desirable mode, a mutation Von Will Brando gene is made into a target using the DNA array at least 
that [ whose ] of the exon 18 of the array looked at by the wild type Von Will Brando gene, for example, 
the Von Will Brando gene, contains six cytosines of 2679-2684 and which is chosen, and correcting is 
possible. 
[0053] 

In a desirable mode, mutation has Target DNA in a xeroderma pigmentosum group G (XP-G) gene, 
including mutation. Preferably, at least that of the 245 base-pair exon as which mutation is regarded by 
the XP-G gene is the single adenine deletion under 3 eidenine expanding of 19-21. This deletion draws a 
xeroderma pigmentosum. Therefore, in a desirable mode, a mutation XP-G gene is made into a target 
using DNA in which the wild type array of a XP-G gene, for example, that of the 245 base-pair exon of 
a XP-G gene, contains three adenines of 19-21 and which is chosen, and correcting is possible. 
[0054] 

In another desirable mode, the DNA arrays chosen are a sufficient number of nucleotides, and differ 
from a target so that a target or the DNA array chosen may have a non-pair field, for example, a loop- 
formation out field, by more nucleotides than 1 xmlike Target DNA. Preferably, ** which mactivates 
mismatch repair proteins, such as Msh2, Msh6, Msh3, Mlhl, Pms2, Mlh3, Pms(es)l, or those 
combination, may also be included in a constituent, for example, may also contain tiiis ** in complex. 
[0055] 

In a desirable mode, the DNA array chosen has a contiguity array so that it may be possible the element 
on Target DNA chosen beforehand and to be incorporated as it has the relation chosen beforehand. For 
example, DNA chosen is a control array, and the contiguity array will be incorporated so that it may 
ftmction as a confrol member controlling the manifestation of a protein coding sequence, when Target 
DNA does the code of the protein. It is possible to use the contiguity array which promotes the nest 
chosen. The DNA array chosen can have the gene of the target sequence chosen, for example, label hit, 
or 5' of a coding region, and the contiguity array that can be incorporated in 3' or this field. 
[0056] 

In a desirable mode, the DNA array chosen includes a control array, for example, an exogenous control 
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array. In a desirable mode, a control array includes one or more rpromotors and enhancers, UAS, a 
scaffold adhesion field, or a transcription factor binding site. In a desirable mode a control array 
A :metallothionein-I gene. For example, the control array of the mouse metallothionein-I gene origin, 
the control array of the SV-40 gene origin. The control array of the cytomegalovirus gene origin, the 
control array of the collagen gene origin, The control array of the actin gene origin, the control array of 
the immunoglobulin gene origin. The control array of the HMG-CoA reductase gene origin, the control 
array of gamma actin gene origin, the control array of the transcriptional activator YYl gene origin, the 
control array of the fibronectin gene origin, or the control array of the EF-1 alpha gene origin is included. 

[0057] 

In a desirable mode, the DNA array chosen contains an exon. Preferably, an exogenous exon contains 
the code DNA of the endogenous gene made into :CAP part, a nucleotide sequence ATG, and/or a 
target, and an in frame. 
[0058] 

In a desirable mode, the DNA array chosen includes a splice-donor part. 

In a desirable mode, a constituent including the DNA array v^hich has an exogenous control array and 
which is chosen may have a contiguity array which is incorporated in a target so that it may function as 
the DNA array chosen controlling the manifestation of an endogenous array. It sets in label and DNA 
chosen can be incorporated like a label of an endogenous gene or the coding region upstream of a coding 
sequence, or it sets in label and it can be incorporated like a label of an endogenous gene or the 
endogenous control array upstream of a coding sequence. In another desirable mode, the thing whose 
endogenous control array of an endogenous gene is inactive and to include in label hit is possible for the 
DNA array chosen so that deletion may be carried out completely partially, for example. The DNA array 
chosen can be incorporated like a label of the lower stream of a river of an endogenous gene or a coding 
region, or can be incorporated in the intron of an endogenous gene. 
[0059] 

In a desirable mode, the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of an FSHbeta gene, differs, one or more edges of a DNA array 
where a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably 
chosen as it ~ it exists in both ends preferably. In a desirable mode, a targeting array is homologous to 
the field of 5' of an FSHbeta coding region (array number 1). In a desirable mode, a targeting array is the 
FSHbeta coding sequence upsfream v^dthin an FSHbeta coding sequence, and directs homologous 
recombination. In a desirable mode, a targeting array contains the nucleotide of the array number 3 
origin corresponding to -155 which 20, 30, 50,100, or 1000 follow at least from the nucleotide -696 of 
the nucleotide -7454 of a Homo sapiens FSHbeta array to the array number 2 origin corresponding to - 
1417 (numbering receives at least a franslation open starting area) or a Homo sapiens FSHbeta array. 
[0060] 

In a desirable mode, the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of IFNalpha2 gene, differs, one or more edges of a DNA array 
where a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably 
chosen as it ~ it exists in both ends preferably. In a desirable mode, a targeting array is homologous to 
the field of 5' of IFNalpha2 coding region. In a desirable mode, a targeting array directs homologous 
recombination in the field of the IFNalpha2 coding-sequence upstream. In a desirable mode, a targeting 
array contains the nucleotide of the array number 4 origin corresponding to -51 1 (numbering receives at 
least a translation open starting area) which 20, 30, 50,100, or 1000 follow at least from the nucleotide - 
4074 of Homo sapiens IFNalpha2 array. For example This array : From a nucleotide -4074 to at least 20, 
30 and 50, or 100 nucleotides of the array number 7 origin corresponding to -3796 of Homo sapiens 
IFNalpha2 array; At least 20 of the array niunber 8 origin corresponding to -510 from the nucleotide - 
582 of Homo sapiens IFNalpha2 array, 30, Or 50 nucleotides; at least 20, 30, 50 and 100, or 1000 
nucleotides of the array number 9 origin corresponding to -583 may also be included from the nucleotide 
-3795 of Homo sapiens IFNalpha2 array. 
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[0061] 

In a desirable mode, the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of a GCSF gene, differs, one or more edges of a DNA array where 
a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably chosen 
as it ~ it exists in both ends preferably. In a desirable mode, a targeting array is homologous to the field 
of 5' of a GCSF coding region. In a desirable mode, a targeting array is; or the GCSF coding sequence 
upstream within :GCSF coding sequence, and directs homologous recombination. In a desirable mode, a 
targeting array contains the nucleotide of the array number 5 origin corresponding to 101 (numbering 
receives at least a translation open starting area) which 20, 30, 50,100, or 1000 follow at least from the 
nucleotide -6,578 of a Homo sapiens GCSF array. For example, a target sequence may also contain 20, 
30, 50,100, or 1000 nucleotides of the array number 6 origin corresponding to -364 (numbering receives 
at least a translation open starting area) from the nucleotide -6,578 of a Homo sapiens GCSF gene. 
[0062] 

In another desirable mode, as for a DNA array, a DNA array carries out the code of the protein, 
including a coding region. In a desirable mode, a coding region carries out the code of :hormone, 
cytokine, an antigen, an antibody, an enzyme, a coagulation factor, transporter protein, an acceptor, 
control protein, structural protein, or the transcription factor. In a desirable mode a coding region The 
following proteinierythropoietin, Calcitonin, a growth hormone, an insulin, in SURINO tropine, an 
insulinlike growth factor. Parathyroid hormone, alpha2-interferon (IFNA2), a beta interferon, A gamma 
interferon, a nerve growth divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, Glucagon, the 
bone growth factor -2, the bone growth factor -7, TSH-beta, interleukin 1, interleukin 2, interleukin 3, 
interleukin 6, interleukin 11, interleukin 12, CSF-granulocyte (GCSF), a CSF-macrophage, CSF- 
granulocyte / macrophage, immunoglobulins, and catalyst nature antibodies Proteinkinase C, a 
glucocerebrosidase, superoxide dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, 
DNase, the alpha-galactosidase, tyrosine hydroxylase, a blood coagulation factor V A blood coagulation 
factor VII, a blood coagulation factor VIII, a blood coagulation factor IX, a blood coagulation factor X 
A blood coagulation factor XIII, apolipoprotein E, apolipoprotein A-I, Globins, a low-density 
lipoprotein acceptor, IL-2 acceptor, and IL-2 antagonists An alpha- 1 -anti trypsin, immunoreaction 
qualification agents, beta-GURUKO ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, 
glucosamine-N-sulfatase, Alpha-N-acetyl glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N- 
acetyltransferase, The code of either N-acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta- 
glucuronidase, N-acetyl galactosamine-6-sulfatase and the ftisibility CD 4 is carried out. 
[0063] 

In a desirable mode, in case the DNA array chosen is incorporated in a target, as it is under 
accommodation of an endogenous control member, you may have a contiguity array. DNA chosen can 
be included in the lower stream of a river of an endogenous control array or the upstream of the coding 
region of an endogenous gene, and the lower stream of a river of the endogenous control array of a gene. 
In another desirable mode, DNA chosen can be included in the lower stream of a river of an endogenous 
control array so that deletion of the coding region of an endogenous gene may be inactivated for 
example, carried out completely partially. 
[0064] 

A constituent, for example, complex, is introduced into a cell in a desirable mode. Preferably, a cell is an 
eukaryotic cell. In a desirable mode, a cell is the thing of a fungus, vegetation, or the animal origin, for 
example, the vertebrate origin. The precursor of the cell in which a cell contains mammalian cell, for 
example, the founder, or a secondary mammalian cell, for example, fibroblast, a hematopoietic stem 
cell, myoblast, a keratinization cell, an epithelial cell, an endothelial cell, a neuroglia, a nerve cell, and 
the element with which blood was formed in a desirable mode, muscular cells, and these somatic cells; 
they are a transformation or an immortalization cell strain. Preferably, a cell is a human cell. Although 
not necessarily limited to the example of an immortalization human cell stock useful to this approach, 
a :Bowes black tumor cell (ATCC deposition number CRL 9607), A Daudi cell (ATCC deposition 
number CCL 213), a HeLa cell, and a HeLa-cell derivative (ATCC deposition number CCL2 CCL2.1 
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and CCL 2.2), HL-60 cell (ATCC deposition nvunber CCL 240), HT1080 cell (ATCC deposition 
number CCL 121), A Jurkat cell (ATCC deposition number TIB 152), KB carcinoma cell (ATCC 
deposition number CCL 17), K-562 leukemic cell (ATCC deposition number CCL 243), MCF-7 cancer 
cells of breast carcinoma (ATCC deposition number BTH 22), MOLT-4 cell (ATCC deposition number 
1582), a Namalwa cell (ATCC deposition number CRL 1432), A Rafji cell (ATCC deposition number 
CCL 86), RPMI 8226 cells (ATCC deposition number CCL 155), U-937 cell (ATCC deposition number 
1593), two RWI-28VA13 low-order stock 4 cell (ATCC deposition number CLL 155), With a CCRF- 
CEM cell (ATCC deposition number CCL 1 19) and a 2780AD ovarian cancer cell (Van Der Blick et al, 
Cancer Res. 48:5927-5932, 1988) The hetero hybridoma cell produced by fusion of a human cell and the 
cell of another kind is contained. In another mode, immortalization cell strains may be cell strains other 
than a human cell stock, for example, a CHO cell strain, and a COS cell strain. 
[0065] 

desirable voice - like ~ setting ~ a constituent ~ a mismatch repair protein, Msh2, Msh6, and Msh3, 
Ml hi, and Pms2 and Ml ~ ** which checks h3, Pmsl, other mismatch repair proteins, or those 
combination is included further. [ for example, ] Preferably, ** is ** which checks the manifestation of a 
mismatch repair protein, for example, ** is an antisense RNA. In a desirable mode, ** is an antibody to 
a mismatch repair protein, desirable voice ~ an antibody [ as opposed to / set like and / a mismatch 
repair protein ] ~ one or more components of a constituent - a share ~ or the noncovalent bond is 
carried out. 
[0066] 

In another side face, this invention is characterized by the approach of offering protein. This approach 
offers the cell created by the approach indicated by :book specification, and it includes enabling a cell to 
discover protein. 
[0067] 

In another desirable mode, the :this approach to the part made into a target for :alteration ** which 
increases the double-stranded-DNA array;(b) homologous recombination including the DNA array by 
which the following component:(a) selections are made. For example, the cell into which ** which 
checks Rad52 protein or its fragment [ functioning ]; and (c) non-homologous edge connection, for 
example, Ku deactivator, is introduced is offered, and it includes enabling a cell to discover protein. A 
proteinic manifestation can be happened enabling the proteinic manifestation by which a code is carried 
out to DNA, or by activating a proteinic manifestation. 
[0068] 

The homologous recombination or gene correction between the DNA array as which it sets in a desirable 
mode, and a part is changed for example, chosen, and Target DNA Since it happens at a rate higher than 
the rate which will happen under the nonexistence of the homologous recombination improver supplied 
and a non-homologous edge connection inhibitor By the interaction part between the DNA array as 
which the concentration of ** which checks the concentration of ** and non-homologous edge 
connection which increase homologous recombination is chosen, and Target DNA, a component (a), (b), 
and (c) are offered, for example, it is introduced into a cell so that fally. A part is preferably provided 
with ** which checks non-homologous edge connection. 
[0069] 

In a desirable mode, both a component (a), (b) and, and (c) may be introduced, or may be introduced 
separately. Furthermore, both two of components may be introduced and the third component may be 
introduced separately. For example, both ** that may introduce both ** 52 that increase a DNA array 
and homologous recombination, for example, Rad, or check a DNA array and non-homologous edge 
coimection, for example, Ku deactivator, may be introduced. In another desirable mode, both ** that 
check ** and non-homologous edge connection which increase homologous recombination may be 
introduced. 
[0070] 

two of components ~ or all may be preferably offered as complex. It includes contacting the complex 
containing ** which checks ** which increases the double-stranded-DNA array ;(b) homologous 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/1 5/2007 



JP,2003-526376,A [DETAILED DESCRIPTION] 



Page 14 of 32 



recombination including DNA array by which :(a) selection of this approach is made with Target DNA 
in desirable mode, for example, Rad52 protein, and its fragment [ functioning ];, and (c) non- 
homologous edge connection, for example, ** which inactivates Ku, by introducing for example, this 
complex into intracellular. 
[0071] 

In a desirable mode, one or more than it, preferably, components are offered [ no ] by partial 
conveyance, for example, a microinjection, and are discovered from a target genome or other nucleic 
acids. Especially Ku deactivators, such as ** which checks non-homologous edge connection in a 
desirable mode, for example, anti-Ku antibody etc., are offered by partial conveyance, for example, a 
microinjection, and are not discovered from a target genome or other nucleic acids. 
[0072] 

** to which ** which checks non-homologous edge connection inactivates :hMrel 1 in a desirable mode. 
For example, anti-hMrel 1 antibody, hMrel 1 joint oligomer, or a polymer; ** which inactivates hRadSO, 
For example, anti-hRadSO antibody, hRadSO joint oligomer, or a polymer; ** which inactivates Nbsl, 
For example, anti-Nbsl antibody, hNbsl joint oligomer, or a polymer; ** which inactivates the Homo 
sapiens ligase 4 (hLig4), For example, anti-hLig4 antibody, hLig4 joint oligomer, or a polymer; ** 
which inactivates hXrcc4, For example, anti-hXrcc4 antibody, hXrcc4 joint oligomer, or a polymer; ** 
which inactivates the Homo sapiens homologue of Rap 1, For example, the oligomer or the polymer 
combined with the antibody or the Homo sapiens homologue of Rap 1 to the Homo sapiens homologue 
of Rapl ; ** which inactivates the Homo sapiens homologue of Sir2304, For example, the oligomer or 
the polymer combined with the antibody or the Homo sapiens homologue of Sir2304 to the Homo 
sapiens homologue of Sir2304; they are ** which inactivates Ku, for example, anti-Ku antibody, Ku 
joint oligomer, or a polymer. All of ** which checks non-homologous edge connection may be 
prescribed for the patient combining other one or more ** which may prescribe a medicine for the 
patient independently, or check non-homologous edge connection. 
[0073] 

In a desirable mode, a DNA array is a straight chain DNA array. In a desirable mode, a straight chain 

DNA array can have one or more single strand overhangs (kind). 

[0074] 

In a desirable mode, a targeting array adjoins the DNA array chosen. A targeting array is homologous in 
label, for example, homologous at DNA which adjoins the part which is going to incorporate the part or 
the DNA array chosen which is going to change Target DNA. Such a contiguity array can be preferably 
existed [ one or more edges of the DNA array chosen, and ] in both ends. When two contiguity arrays 
exist, one side should be homologous to the first label field, and another side should be homologous to 
the second label field. 
[0075] 

In a desirable mode, a DNA array has one or more protrusion single strand edges, for example, both 
protrusion both [ one or ] are 3 'edge or 5' edges. 

In a desirable mode, ** which increase homologous recombination are :Rad52 protein, its functioning 
fragment;Rad51 protein, its functioning fragment;Rad54 protein, fiinctioning fragment;, or those 
combination. 
[0076] 

In a desirable mode, ** which increases homologous recombination adheres to a DNA array, for 
example, coating is carried out on a DNA array. In a desirable mode, coating of Rad52 protein or its 
functioning fragment is carried out on the DNA array which adheres to the DNA array chosen, for 
example, is chosen. 
[0077] 

In a desirable mode, Rad52 protein or its fragment is Homo sapiens Rad52 (hRad52). 
In a desirable mode, anti-Ku antibody is :anti-Ku70 antibody; anti-Ku80 antibody. In a desirable mode, 
anti-Ku antibodies are a :hominization antibody; Homo sapiens antibody; antibody fragment, for 
example. Fab, Fab', and F (ab')2 or F (v) fragment. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/1 5/2007 



JP,2003-526376,A [DETAILED DESCRIPTION] 



Page 15 of 32 



[0078] 

The DNA array by which :selection of at least one anti-Ku antibody is done in a desirable mode; 
covalent bond is carried out to ** which increases homologous recombination, for example, Rad52 
protein, and its fragment. The DNA array by which :selection of at least one anti-Ku antibody is done in 
another desirable mode; the noncovalent bond is carried out to ** which increases homologous 
recombination, for example, Rad52 protein, and its fragment. 
[0079] 

In a desirable mode, complex contains anti-Ku70 antibody and anti-Ku80 antibody which are offered as 
a component of complex. 

In a desirable mode, a cell is a :eukaryotic cell. In a desirable mode, a cell is the thing of a fungus, 
vegetation, or the animal origin, for example, the vertebrate origin. The precursor of the cell in which a 
cell contains mammalian cell, for example, the founder, or a secondary mammalian cell, for example, 
fibroblast, a hematopoietic stem cell, myoblast, a keratinization cell, an epithelial cell, an endothelial 
cell, a neuroglia, a nerve cell, and the element with which blood was formed in a desirable mode, 
muscular cells, and these somatic cells; they are a transformation or an immortalization cell strain. 
Preferably, a cell is a human cell. Although not necessarily limited to the example of an immortalization 
human cell stock useful to this approach, a :Bowes black tumor cell (ATCC deposition number CRL 
9607), A Daudi cell (ATCC deposition number CCL 213), a HeLa cell, and a HeLa-cell derivative 
(ATCC deposition number CCL2 CCL2.1 and CCL 2.2), HL-60 cell (ATCC deposition number CCL 
240), HT1080 cell (ATCC deposition number CCL 121), A Jurkat cell (ATCC deposition number TIB 
152), KB carcinoma cell (ATCC deposition number CCL 17), K-562 leukemic cell (ATCC deposition 
number CCL 243), MCF-7 cancer cells of breast carcinoma (ATCC deposition number BTH 22), 
MOLT-4 cell (ATCC deposition number 1582), aNamalwa cell (ATCC deposition number CRL 1432), 
A Raigi cell (ATCC deposition number CCL 86), RPMI 8226 cells (ATCC deposition number CCL 
155), U-937 cell (ATCC deposition number 1593), two RWI-28VA13 low-order stock 4 cell (ATCC 
deposition number CLL 155), With a CCRF-CEM cell (ATCC deposition number CCL 1 19) and a 
2780AD ovarian cancer cell (Van Der Blick et al., Cancer Res. 48:5927-5932, 1988) The hetero 
hybridoma cell produced by fusion of a human cell and the cell of another kind is contained. In another 
mode, immortalization cell strains may be cell strains other than a human cell stock, for example, a CHO 
cell strain, and a COS cell strain, 
[0080] 

In a desirable mode, a component, for example, the component of complex, is introduced into a cell by 
the microinjection. 

desirable voice ~ like - setting - an approach - a mismatch repair protein, Msh2, Msh6, and Msh3, 
Mlhl, and Pms2 and Ml ~ it includes further introducing ** which checks h3, Pmsl, other mismatch 
repair proteins, or those combination. [ for example, ] Preferably, ** is ** which checks the 
manifestation of a mismatch repair protein, for example, ** is an antisense RNA. In a desirable mode, 
** is an antibody to a mismatch repair protein, desirable voice -- an antibody [ as opposed to / set like 
and / a mismatch repair protein ] - complex -- a share - or the noncovalent bond is carried out. 
[0081] 

Setting in a desirable mode, protein is in. It is discovered by vitro. In other desirable modes, a cell is 
offered in a test subject, for example, Homo sapiens, and protein is discovered in a test subject. In a 
desirable mode, protein is discovered in a test subject and cells are self, allogeneic, and different species. 
DNA chosen is in. It is ex about DNA which may introduce into a cell by vivo, or removes a cell from a 
test subject and is chosen. It may introduce by vivo and a cell may be returned to a test subject. 
[0082] 

In a desirable mode, the DNA array chosen differs from Target DNA by 3 or less than 2 [ 10, 8, 6 5, 4, ], 

one nucleotide, for example, a permutation, deletion, or insertion. 

[0083] 

In Target DNA, in a desirable mode, a target sequence differs from about 10, 8, 6, 5, 4, 3 and 2 or one 
nucleotide, and a wild type array, including mutation. Preferably, mutation is point mutation, for 
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example, insertion, deletion, or the mutation by the permutation. 
[0084] 

desirable voice - or [ whether set like, and Target DNA causes this disease or a functional disorder in 
relation to a disease or a functional disorder, including mutation, or mutation contributes to it, or that it 
influences it ] -- or it adjusts. A disease or a functional disorder preferably A :cystic-fibrosis; sickle-cell 
anemia; hemophilia A; hemophilia B; Von Will Brando disease 3 mold; xeroderma pigmentosum; 
thalassemia; RESSHU-NAIRAN syndrome; protein C resistance; lysosome disease. For example, 
Gaucher's disease, Fabry's disease; Mucopolysaccharidosis (MPS) 1 mold (Harley-Scheie's syndrome), 
MPS II mold (Hunter's syndrome), MPS IIIA mold (Sun Phi RIO A syndrome), MPS An TUB mold (Sun 
Phi RIO B syndrome), MPS IIIC mold (Sun Phi RIO C syndrome), MPS An HID mold (Sun Phi RIO D 
syndrome), MPS An IVA mold (MORUKIO A syndrome), MPS An IVB mold (MORUKIO B 
syndrome), MPS VI mold (MAROTO-rally syndrome), MPS It is a VII mold (Sly's syndrome). 
[0085] 

In a desirable mode, the DNA array as which Target DNA is chosen, including mutation includes the 
forward Tsuneno greensand-mold array which can correct mutation. 

In a desirable mode, mutation has Target DNA in a cystic-fibrosis fihn penetration controlling factor 
(CFTR) gene, including mutation. Preferably, mutation changes the amino acid of the codon 508 of a 
CFTR protein coding region, and it is 3 base-pair in frame deletion from which mutation removes the 
phenylalanine of the codon 508 of CFTR protein. This deletion of the phenylalanine -508 in CFTR 
protein is looked at at a high rate by the test subject who has the cystic fibrosis. Therefore, in a desirable 
mode, a mutation CFTR gene is made into a target using the DNA array including the array which 
carries out the code of the phenylalanine -508 which is looked at by the wild type CFTR gene chosen, 
and correcting is possible. 
[0086] 

In a desirable mode, mutation has Target DNA in a Homo sapiens beta globin gene, including mutation. 
Preferably, mutation changes the amino acid of the sixth codon of a beta globin gene, and mutation is 
the permutation of A [ in / the sixth codon of a beta globin gene ] to T. This mutation draws the change 
to the valine looked at by the test subject who has sickle-cell anemia from glutamic acid in beta globin 
protein. Therefore, in a desirable mode, a mutation beta globin gene is made into a target using the DNA 
array which carries out the code of the wild type amino acid residue by the codon 6, which contains A so 
that it may see within the sixth codon of DNA chosen, for example, a wild type beta globin gene, and 
which is chosen, and correcting is possible. 
[0087] 

In a desirable mode, mutation has Target DNA in a factor VIII gene, including mutation. For example, 
mutation may be in the exons 23 and 24 of a factor VIII gene, and/or an exon 25. Preferably, mutation 
changes amino acid by the codon 2209 of the coding region of a factor VIII protein coding region, and it 
is the permutation of G in the exon 24 of the factor VIII gene to which mutation leads the change to a 
glutamine from an arginine from the amino acid 2209 of Factor VIII to A. Preferably, mutation changes 
amino acid by the codon 2229 of the coding region of a factor VIII protein coding region, and it is the 
permutation of G in the exon 25 of the factor VIII gene to which mutation leads the change to a cysteine 
from a tryptophan from the amino acid 2229 of Factor VIII to T. Such mutation has been related with 
serious hemophilia A from whenever [ middle ]. Therefore, in a desirable mode, a mutation factor VIII 
gene is made into a target using the DNA array containing DNA which carries out the code of the wild 
type amino acid by the codon 2209 of the coding region of a factor VIII gene, one of DNA which carry 
out the code of the wild type amino acid by the codon 2229 of the coding region of a factor VIII gene, or 
both chosen, and correcting is possible. 
[0088] 

In a desirable mode, mutation has Target DNA in a factor IX gene, including mutation. For example, in 
the test subject who has hemophilia B, the great portion of mutation is the point mutation in a factor IX 
gene. Therefore, in a desirable mode, the DNA array chosen makes a target one or more point mutation 
in the factor IX gene relevant to hemophilia B, and in order to correct, one or more nucleotides which 
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have at least one nucleotide of the wild type factor IX gene origin can be included. 
[0089] 

In a desirable mode, mutation has Target DNA in a von Willebrand factor gene, including mutation. 
Preferably, mutation is the single cytosine deletion under 6 cytosine expanding of 2679-2684 also in the 
exon 1 8 of the Von Will Brando gene. This mutation is looked at at a remarkable rate by the test subject 
who has Von Will Brando disease 3 mold. Other mutation relevant to Von Will Brando disease 3 mold, 
for example, point mutation, is changeable so that it may be indicated by this specification. Therefore, in 
a desirable mode, a mutation Von Will Brando gene is made into a target using the DNA array at least 
that [ whose ] of the exon 18 of the array looked at by the wild type Von Will Brando gene, for example, 
the Von Will Brando gene, contains six cytosines of 2679-2684 and which is chosen, and correcting is 
possible. 
[0090] 

In a desirable mode, mutation has Target DNA in a xeroderma pigmentosum group G PCP-G) gene, 
including mutation. Preferably, at least that of the 245 base-pair exon as which mutation is regarded by 
the XP-G gene is the single adenine deletion under adenine expanding of 19-21. This deletion draws a 
xeroderma pigmentosum. Therefore, in a desirable mode, a mutation XP-G gene is made into a target 
using DNA in which the wild type array of a XP-G gene, for example, that of the 245 base-pair exon of 
a XP-G gene, contains three adenines of 19-21 and which is chosen, and correcting is possible. 
[0091] 

In another desirable mode, an alteration includes the homologous recombination between the DNA array 
chosen and Target DNA, for example, a chromosome. 

In a desirable mode, the DNA arrays chosen are a sufficient number of nucleotides, and differ from a 
target so that a target or the DNA array chosen may have a non-pair field, for example, a loop-formation 
out field, by more nucleotides than 1 unlike Target DNA. In such application, Msh2, Msh6, Msh3, 
Mlhl , Pms2, Mlh3, Pms(es)l, or those combination may also be offered as some complex. 

[0092] 

DNA as which an alteration is chosen in a desirable mode, including the nest of the array to Target DNA 
chosen is incorporated as it has the element on a target chosen beforehand, and the relation chosen 
beforehand, for example, one side is a control member, and it functions as a control member adjusting 
the manifestation of a protein coding sequence, when it is the array to which another side carries out the 
code of the protem. The contiguity array which promotes the nest chosen may be used. The DNA array 
chosen can be incorporated [ 5' of the target sequence chosen, for example, a gene, and a coding 
sequence, and ] in 3' or this array. 
[0093] 

In a desirable mode, the DNA array chosen including the nest of the DNA array as which an alteration is 
chosen is a control array, for example, an exogenous control array. In a desirable mode, a control array 
includes one or more :promotors and enhancers, UAS, a scaffold adhesion field, or a transcription factor 
binding site. In a desirable mode a control array A :metallothionein-I gene, For example, the control 
array of the mouse metallothionein gene origin, the control array of the SV-40 gene origin. The control 
array of the cytomegalovirus gene origin, the control array of the collagen gene origin. The control array 
of the actin gene origin, the control array of the immunoglobulin gene origin. The control array of the 
HMG-CoA reductase gene origin, the control array of gamma actin gene origin, the control array of the 
transcriptional activator YYl gene origin, the control array of the fibronectin gene origin, or the control 
array of the EF- 1 alpha gene origin is included. 
[0094] 

In a desirable mode, the DNA array chosen contains an exon. Preferably, an exogenous exon contains 
the code DNA of the endogenous gene made into :CAP part, a nucleotide sequence ATG, and/or a 
target, and an in frame. 
[0095] 

In a desirable mode, the DNA array chosen includes a splice-donor part. 

In a desirable mode, when the DNA array chosen is incorporated in label, it includes the exogenous 
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control array which acts so that endogenous gene expression may be controlled. DNA chosen is set in 
label, and it sets in label and it can be included [ the upstream of the coding region of an endogenous 
gene, or ] in the upstream of the endogenous control array of an endogenous gene or a coding region. In 
another desirable mode, DNA chosen can be incorporated in an endogenous gene, the lower stream of a 
river of a coding region, the intron, or an endogenous gene. In another desirable mode, the endogenous 
control array of an endogenous gene is inactive, for example, deletion is carried out completely partially, 

[0096] 

In a desirable mode, the DNA array chosen is the upstream of an endogenous gene, and is connected 

with the second exon of an endogenous gene. 

In a desirable mode, an endogenous gene carries out the code of :hormone, cytokine, an antigen, an 
antibody, an enzyme, a coagulation factor, transporter protein, an acceptor, control protein, structural 
protein, or the transcription factor. In a desirable mode an endogenous gene The following 
protein:erythropoietin. Calcitonin, a growth hormone, an insulin, in SURINO tropine, an insulinlike 
growth factor. Parathyroid hormone, alpha2-interferon (IFNA2), a beta interferon, A gamma interferon, 
a nerve grov^lh divisor class, FSHbeta, TGF-beta, a tumor necrosis factor. Glucagon, the bone growth 
factor -2, the bone growth factor -7, TSH-beta, interleukin 1, interleukin 2, interleukin 3, interleukin 6, 
interleukin 11, interleukin 12, CSF-granulocyte (GCSF), a CSF-macrophage, CSF-granulocyte / 
macrophage, immunoglobulins, and catalyst nature antibodies Proteinkinase C, a glucocerebrosidase, 
superoxide dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha- 
galactosidase, tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a 
blood coagulation factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood 
coagulation factor XIII, apolipoprotein E, apolipoprotein A-I, Globins, a low-density lipoprotein 
acceptor, IL-2 acceptor, and IL-2 antagonists An alpha- 1 -anti trypsin, immunoreaction qualification 
agents, beta-GURUKO ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N- 
sulfatase, Alpha-N-acetyl glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N-acetyltransferase, 
The code of either N-acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N- 
acetyl galactosamine-6-sulfatase and the fusibility CD 4 is carried out. 
[0097] 

In a desirable mode, an endogenous gene carries out the code of the follicle-stimulating hormone beta 
(FSHbeta), and the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of an FSHbeta gene, differs, one or more edges of a DNA array 
where a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably 
chosen as it ~ it exists in both ends preferably. In a desirable mode, a targeting array is homologous to 
the field of 5' of an FSHbeta coding region (array number 1). In a desirable mode, a targeting array is the 
FSHbeta coding sequence upstream within an FSHbeta coding sequence, and directs homologous 
recombination. In a desirable mode, a targeting array contains the nucleotide of the array number 3 
origin corresponding to -155 which 20, 30, 50,100, or 1000 follow at least from the nucleotide -696 of 
the nucleotide -7454 of a Homo sapiens FSHbeta array to the array number 2 origin corresponding to - 
1417 (numbering receives at least a translation open starting area) or a Homo sapiens FSHbeta array. 
[0098] 

In a desirable mode, an endogenous gene carries out the code of the interferon-alpha 2 (IFNalpha2), and 
the DNA array chosen includes the control array from which a control array, for example, the control 
array and array of IFNalpha2 gene, differs, one or more edges of a DNA array where a targeting array 
adjoins the DNA array chosen, for example, such a targeting array is preferably chosen as it ~ it exists 
in both ends preferably. In a desirable mode, a targeting array is homologous to the field of 5' of 
IFNalpha2 coding region. In a desirable mode, a targeting array directs homologous recombination in 
the field of the IFNalpha2 coding-sequence upstream. In a desirable mode, a targeting array contains the 
nucleotide of the array number 4 origin corresponding to -51 1 (numbering receives at least a translation 
open starting area) which 20, 30, 50,100, or 1000 follow at least from the nucleotide -4074 of Homo 
sapiens IFNalpha2 array. For example This array : From a nucleotide -4074 to at least 20, 30 and 50, or 
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100 nucleotides of the array number 7 origin corresponding to -3796 of Homo sapiens IFNalpha2 array; 
At least 20 of the array number 8 origin corresponding to -510 from the nucleotide -582 of Homo 
sapiens IFNalpha2 array, 30, Or 50 nucleotides; at least 20, 30, 50 and 100, or 1000 nucleotides of the 
array number 9 origin corresponding to -583 may also be included from the nucleotide -3795 of Homo 
sapiens IFNalpha2 array. 
[0099] 

In a desirable mode, an endogenous gene carries out the code of the granulocyte colony-stimulating 
factor (GCSF), and the DNA array chosen includes the control array from which a control array, for 
example, the control array and array of a GCSF gene, differs, one or more edges of a DNA array where 
a targeting array adjoins the DNA array chosen, for example, such a targeting array is preferably chosen 
as it - it exists in both ends preferably. In a desirable mode, a targeting array is homologous to the field 
of 5' of a GCSF coding region. In a deskable mode, a targeting array is the GCSF coding sequence 
upstream within a GCSF coding sequence, and directs homologous recombination. In a desirable mode, 
a targeting array contains the nucleotide of the array number 5 origin corresponding to 101 (numbering 
receives at least a translation open starting area) which 20, 30, 50,100, or 1000 follow at least from the 
nucleotide -6,578 of a Homo sapiens GCSF array. For example, a target sequence may also contain 20, 
30, 50,100, or 1000 nucleotides of the array number 6 origin corresponding to -364 (numbering receives 
at least a translation open starting area) from the nucleotide -6,578 of a Homo sapiens GCSF gene. 
[0100] 

In another desirable mode, as for a DNA array, a DNA array carries out the code of the protein, 
including a coding region. In a desirable mode, a coding region carries out the code of :hormone, 
cytokine, an antigen, an antibody, an enzyme, a coagulation factor, transporter protein, an acceptor, 
control protein, structural protein, or the transcription factor. In a desirable mode a coding region The 
following protein:erythropoietin, Calcitonin, a growth hormone, an insulin, in SURINO tropine, an 
insulinlike growth factor, Parathyroid hormone, a beta interferon, a gamma interferon, A nerve growth 
divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, glucagon. The bone growth factor -2, the 
bone growth factor -7, TSH-beta, interleukin 1, interleukin 2, interleukin 3, interleukin 6, interleukin 11, 
interleukin 12, CSF-granulocyte, A CSF-macrophage, CSF-granulocyte / macrophage, and 
immunoglobulins Catalyst nature antibodies, proteinkinase C, a glucocerebrosidase, superoxide 
dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha-galactosidase, 
tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a blood coagulation 
factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood coagulation factor XIII, 
apolipoprotein E, apolipoprotein A-I, Globins, a low-density lipoprotein acceptor, IL-2 acceptor, and IL- 
2 antagonists An alpha- 1 -anti trypsin, immunoreaction qualification agents, beta-GURUKO ceramidase, 
alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N-sulfatase, Alpha-N-acetyl 
glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N-acetyltransferase, The code of either N- 
acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N-acetyl galactosamine- 
6-sulfatase and the fiisibility CD 4 is carried out. 
[0101] 

In a desirable mode, the DNA array chosen can be incorporated in the target of the lower strewn of a 
river of an endogenous control array or the upstream of the coding region of an endogenous gene, and 
the lower stream of a river of the endogenous control array of a gene. In another desirable mode, the 
thing whose coding region of an endogenous gene is mactive and to include in the lower stream of a 
river of an endogenous confrol array is possible for the DNA array chosen so that deletion may be 
carried out, for example. 
[0102] 

In another side face, this invention is characterized by the cell created by either of the approaches 
indicated by this specification. 

In another side face, this invention is characterized by the approach of changing the manifestation of the 
protein coding sequence of a gene in a cell with either of the approaches indicated by this specification. 
[0103] 
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It contains maintaining a homologous recombination cell under the conditions which this approach 
enables the alteration of the genome array which introduces complex given [ this ] in a specification into 
intracellular, and is made into; target which has a DNA array including a control array in a desirable 
mode, and maintain a cell and enable the manifestation of the protein coding sequence of a gene under 
accommodation of; and a control array under the condition which produces a homologous 
recombination cell. 
[0104] 

Under accommodation of a control array, under the conditions which enable the manifestation of the 
protein coding sequence of a gene, a homologous recombination cell is maintained and this changes the 
manifestation of the protein coding sequence of a gene. 
[0105] 

In this specification, the vocabulary "homologous" is the same as that of a target site, for example, a 
chromosome DNA target site, or points out a targeting array similar enough so that a targeting array and 
a target site may be able to pass through homologous recombination. As long as homologous 
recombination can occur by useful frequency, the base pair mismatch of a small rate is permissible. 
[0106] 

In this specification, the vocabulary "a wild type" does not cause this disease or a functional disorder, 
for example [ / a disease or a functional disorder ], it does not contribute to it, but points out the array 
which does not influence or adjust it. 
[0107] 

In this specification, "complex" points out the stable meeting to which coupling of the component is 
carried out by a share or the noncovalent bond. 

Probably, other descriptions and advantages of this invention will be clear from the following detailed 
explanation to a claim. 

Detailed description ** which increases homologous recombination Since the homologous 
recombination between the DNA array chosen and Target DNA DNA, for example, a chromosome, is 
promoted, it is possible to offer ** which increases homologous recombination with the DNA array 
chosen. ** which increases homologous recombination The effectiveness of the chain invasion during 
the function;3 recombinant-DNA array to which the homologous pair formation between the parts 
chosen as the DNA array and nest to which the homologous recognition between the parts chosen as the 
DNA array and nest of the one or more foUowings by which function, : 1 selection are made is made to 
increase, and by which function;2 selection is made is made to increase, and chain exchange It has the 
function to which the processing effectiveness of the middle structure to the mature product of the 
function;4 recombination to which it is made to increase is made to increase. 
[0108] 

In mixture including a double-stranded-DNA array, can introduce into a cell, and can introduce just 
before administration of a DNA array, or into immediately after, it is made to adhere on a DNA array, 
for example, ** which increases homologous recombination can be coated. It is ** 52 52 which 
increases homologous recombination, for example, Rad, for example, hRad, and its fragment, and it is 
possible to coat all DNA arrays, it is possible to coat one or more edges of a DNA array, for example, it 
is possible to coat one or more protrusion single strand edges of a DNA array. Preferably, ** which 
increases homologous recombination coats a part, even if there are protrusion single strand 3 'edge or 5' 
few edges of a DNA array. 
[0109] 

the example of ** which increases homologous recombination - : - Rad52 or functioning fragment; - 
RadSl or functioning fragment; ~ two or more combination of the fragment of Rad54, functioning 
fragment;, these protein, or these protein is included. Intracellular can be discovered and ** which 
increases homologous recombination can introduce into a cell the nucleic-acid array which carries out 
the code of either of the above-mentioned ** again, for example. 
[0110] 

It is possible to make a decision with Rad5 1 functional fragment with a known technique. For example, 
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the functionality of RadSl fragment is [ for example, / Baumann / Cell ] (1996). in known by the 
technical field concerned as indicated in 87:757-766 In vitro assay, it can determine based on the 
capacity to mediate homologous pair formation and chain exchange. Briefly, preincubation of the 
hRadSl is first carried out to annular ssDNA, and 32P indicator straight-line duplex deoxyribonucleic 
acid is added after that. Electrophoresis can determine the amount of formation of a connection 
molecule, and chain exchange. Furthermore, the functionality of RadSl fragment is [ Benson / EMBO ] 

(1994) . J. As indicated in 13:5764-5771, under existence of ATP, it can combine with the duplex chain 
by which nick formation was carried out, and can determine based on the capacity which forms the 
whorl nucleoprotein filament which can be visualized with an electron microscope. In the cell which 
lacks the functioning Rad51 protein again, even if the fimctionality of Rad51 is based on the capacity 
which mitigates DNA repair and the defect in homologous recombination, it can be determined. 
Therefore, when it compares with the bottom of the nonexistence, if it has effect of electropositive in 
above-mentioned assay, it can be determined whether RadSl fragment functions. Furthermore, the 
degree of the effect of electropositive which it has with Rad51 fragment can be compared with the 
degree of the effect of electropositive which it has with an overall length RadSl. 

[0111] 

The functionality of Rad54 fragment is the assay known by the technical field concerned, for example, 
SwagemakersJ(1998). Biol. Chem. In the assay indicated by 273:28292-28297, it can determine based 
on the capacity which hydrolyzes ATP under existence of dsDNA. Furthermore, the fimctionality of 
Rad54 fragment can be determined in the cell lacking in the functioning Rad54 protein based on the 
capacity which mitigates DNA repair and the defect in homologous recombination. 
[0112] 

Rad52 and its functioning fragment Rad52 offered with the DNA array of the part in Target DNA 
chosen, for example, the part in Chromosome DNA chosen, can offer the higher alteration of the part of 
a rate which will be produced under the nonexistence, for example, homologous recombination. 
Although to be restricted by the theory is not desirable, Rad52 from the function;2 nuclease digestion 
which protects all DNA arrays from the following function: 1 nuclease digestions The protrusion single 
strand edge of a DNA array, For example, the function to which the homologous recognition between 
the parts chosen for the function;3DNA array and nest which protect 3' tails is made to increase; it is 
thought possible to offer one or more [ of the function to which the homologous pair formation between 
the parts chosen as a list for 4DNA array and a nest is made to increase ]. 
[0113] 

Rad(s)52 are some approaches including isolation of Rad52, or the manifestation of the coding sequence 
by the genetic manipulation method, and can be obtained. For example. Van Dyke(s) (1999) Nature 
398:728 indicates production and purification of hRad52 from Sf9 cell. The nucleotide sequence of 
Rad52 of various kinds is known. For example, Shen(s) (1995) Genomics 25(l):199-206(rat and Homo 
sapiens Rad52);MurisMutat(s)(1994). Res. 315(3):295-305 (a rat and Homo sapiens Rad52) ;P arkJ 

(1995) . Biol. Chem. Please refer to 270 (26): 1 5467-15470 (Homo sapiens Rad52). 
[0114] 

or the fragment of Rad52 depends Rad52 or its part on the manifestation of the array which carries out a 
code ~ or gene activation ~ depending (desirable approach) - it is based on proteolysis-digestion, or it 
is some approaches by chemical composition, and can produce. The interior or the end fragment of 
Rad52 can be generated by removing the end (an end fi'agment sake) of the nucleic acid which carries 
out the code of Rad52, or one or more nucleotides of the botii-ends (internal fragment sake) origin. The 
manifestation of Mutagenesis DNA produces a RadS2 polypeptide fragment. Therefore, digestion with 
"end **** picking (end-nibbling)" endonuclease or various restriction enzymes can generate DNA 
which carries out the code of the array of Rad52 fragment. DNA which carries out the code of the 
fragment of Rad52 protein can be generated again also with the combination of the approach discussed 
to random shear and limit digestion or a top. 
[0115] 

Rad52 fragment can be chemically compounded again using the technique known by the technical fields 
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concerned, such as idiomatic MERIFIRUDO solid phase f-Moc or a t-Boc chemical reaction. For 
example, it divides into the fragment of the desirable die length which does not include duplication of a 
fragment at arbitration, or Rad52 peptide can be divided into the duplication fragment of desirable die 
length. 
[0116] 

It is possible to make the decision of whether Rad52 fragment fimctions with a known technique. For 
example, since it determines whether Rad52 fragment is able to protect to a nuclease digestion, it is 
possible to carry out the incubation of an end indicator straight-Une-ized double-stranded-DNA array, 
for example, the 32P indicator straight-line-ized double-stranded-DNA array, to Rad52 fragment before 
installation of nuclease, for example, exonuclease, or endonuclease. Then, it is possible to determine the 
emitted indicator, for example, the amount of 32P. The amoxmt of the emitted indicator serves as an 
index of the capacity which Rad52 fragment protects to a nuclease digestion. Furthermore, the 
fimctionality of Rad52 fragment can be determined based on the capacity which stimulates connection 
molecule formation. The fimctionality of Rad52 fragment is [ Benson / Nature ] (1998). By stimulus of 
hRadSl drive connection molecule formation which is indicated by 391:401-404, it is in. Analysis is 
possible at vitro. Briefly, preincubation of the hRadSl is first carried out to annular ssDNA, and 32P 
indicator straight-line duplex deoxyribonucleic acid is added after that. Electrophoresis can determine 
formation of a connection molecule. When addition of Rad52 is compared with the connection molecule 
formation under the nonexistence of Rad52, it stimulates formation of a connection molecule. Therefore, 
if connection molecule formation is stimulated when it compares with the coimection molecule 
formation under nonexistence, it can be determined whether Rad52 fragment fimctions. Furthermore, the 
degree of the stimulus by Rad52 fragment can be compared with the degree of overall-length Rad52 
stimulus. Furthermore, the fimctionality of Rad52 fragment is Park(1995) J. Biol. Chem. As indicated in 
270:15467-15470, when carrying out a superfluous manifestation in a culture ape cell, the resistance 
over ionizing radiation is made to increase and it can determine based on the capacity to which the rate 
of homologous recombination is made to increase. 
[0117] 

** which checks non-homologous edge connection It is the higher rate which will be produced under 
nonexistence using ** which checks non-homologous edge connection, and it is possible to provide the 
part in Target DNA chosen with a DNA array. Non-homologous edge connection may draw the 
inaccurate fusion between double strand edges, for example, a re-connection edge may have insertion or 
deletion. ** which checks non-homologous edge connection may be what kind of ** which checks the 
manifestation and/or activity of a molecule which participate in a non-homologous edge connection 
path. For example, the complex of Mrel 1, Rad50, and Nbsl participates in non-homologous edge 
connection, therefore - for example, the thing for which formation of this complex is checked - for 
example, it is possible by combining with either of these protein, or checking one manifestation of these 
protein to check non-homologous edge connection. Furthermore, Ku protein, Ku70 or Ku80, a ligase 4 
(Lig4), and Xrcc4 are contained in other protein which participates in non-homologous edge connection. 
[ for example, ] 
[0118] 

Ku deactivator It is the part where it is chosen in Target DNA, for example, the part where it is chosen 
in Chromosome DNA, and if Ku deactivator is offered with a DNA array, it is possible to offer the 
higher alteration of the part of a rate which will be produced imder the nonexistence, for example, 
homologous recombination. Ku is a heterodimer of about 70 kDa(s) and 80kDa(s) combined with a 
DNA break point, and plays a role in the double strand cutting restoration by non-homologous edge 
connection. "Ku80" may also be called "Ku86" again. 
[0119] 

Ku deactivator can check Ku manifestation or Ku activity. Preferably, it interacts with the nucleotide 
sequence which carries out the code of Ku or the Ku, for example, combines with it, and Ku deactivator 
checks Ku manifestation or Ku activity. Preferably, Ku dependence non-homologous edge cormection is 
checked. Ku inhibitor can check Ku70, Ku80, or both. 
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[0120] 

An antisense Ku nucleic-acid molecule is contained in anti-Ku antibody and Ku tie molecules, for 
example, the random generation peptide combined with Ku, Ku joint oligomer and a polymer' and a list 
at ** usable although Ku is inactivated. Preferably, ** which inactivates Ku is ** in which partial 
administration of anti-Ku antibody, Ku tie molecules, etc. is possible, for example, the random 
generation peptide combined with Ku, Ku joint oligomer, or a polymer. 
[0121] 

Preferably, Ku deactivator interacts with Ku, for example, is combined. ** which interacts with Ku 
protein is an alteration part, and can inactivate Ku locally. 

[0122] 

For example, DNA made into a DNA array and a target is approached very much, and Ku deactivator is 
introduced into a cell, and this checks Ku locally by the homologous recombination part. In mixture 
including a double-stranded-DNA array, it can introduce into a cell, and can introduce just before 
administration of a DNA array, or into immediately after, or Ku deactivator can carry out covalent bond 
to the protein 52 relevant to a DNA array or a DNA array, for example, Rad, and its fragment. A cell can 
carry out preincubation to Ku deactivators, such as anti-Ku antibody or an antisense Ku nucleic-acid 
molecule, again. 
[0123] 

Anti-Ku antibody It is made to combine with Ku using anti-Ku antibody or its fragment, and it is 
possible to decrease Ku activity by that cause. Although anti-Ku antibody is an alteration part and it 
interacts with Ku locally, it is possible to prescribe a medicine for the patient so that Ku manifestation 
generally may not be checked in a cell. Anti-Ku70 and anti-Ku80 antibody is contained in anti-Ku 
antibody. 
[0124] 

It is possible to use Ku protein, its part, or a fragment as immunogen, and to generate the antibody 
combined with Ku using the standard technique for a polyclonal and monoclonal antibody preparation. 
Overall-length Ku protein is usable, or the antigenic peptide fragment of Ku is usable as immunogen. 
[0125] 

Typically, an antibody is prepared using Ku or Ku peptide by carrying out immunity of the suitable test 
subject (for example, a rabbit, a goat, a mouse, or other mammalians) by immunogen. Ku protein 
obtained by the manifestation of the array which carries out the code of the Ku, or gene activation, or Ku 
peptide compounded chemically can be included by suitable immunogenicity preparation. For example, 
U.S. Pat. No. 5,460,959; and connection U.S. application USSN by which the whole is clearly used for 
this specification 08/334,797;USSN 08/23 1,439;USSN 08/334,455;, and USSN Please refer to 
08/928,881. The nucleotide and amino acid sequence of Ku are known, and he is Takiguchi et al. 
(1996). Genomics It is indicated by 35(1):129-135. Adjuvants, such as completeness or Freund's 
incomplete adjuvant, or the same immunity stimulative agent of Freund can be further included by 
preparation. The immunity of the suitable test subject using immunogenicity Ku preparation guides 
polyclonal anti-Ku antibody reaction. 
[0126] 

Anti-Ku antibody or its fragment is usable as a Ku deactivator. F (v). Fab, Fab', and F(ab')2 fragment 
generable by processing an antibody with enzymes, such as a pepsin, is contained in the example of anti- 
Ku antibody fragment. The vocabulary "a monoclonal antibody" or a "monoclonal antibody constituent" 
points out an antibody molecule ensemble only including one kind of the antigen binding site which can 
carry out an immunoreaction to the specific epitope of Ku in this specification. Therefore, typically, a 
monoclonal antibody constituent shows the single binding affinity to specific Ku protein which carries 
out an immunoreaction. 
[0127] 

Furthermore, anti-Ku antibody produced by hereditary operation information, such as a chimera, a 
hominization monoclonal antibody, etc. which contain both the Homo sapiens and the nonhuman part 
which can be created usmg standard recombinant DNA technology, is usable. Such a chimera and a 
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hominization monoclonal antibody The standard DNA technique et al. known by the technical field 
concerned, for example, Robinson, the [ international application ] -- No. PCT/US86/02269; -- Akira et 
al. and Europe patent application 184,187;Taniguchi M. -- Morrison et al. and Europe patent application 
171,496; patent application [ Europe ] No. 173,494; - Neuberger et al. -- the [ PCT international official 
report ] - WO No. 86/01533; -- Cabilly et al. - U.S. Pat. No. 4,816,567; Cabilly et al, Europe patent 
application 125,023; - Better and others -- Science 240:1041-1043, 1988; -- Liu et al. PNAS 84 :3439- 
3443 1987; -- Liu and others - J. Immunol. 139:3521-3526 1987; ~ Sun et al. PNAS 84:214-218 1987; 

- Nishimura et al. Cane. Res. 47:999-1005 - 1987; ~ Wood et al. Nature 314:446-449 1985;, and Shaw 
et al. J. Natl. Cancer Inst. 80:1553-1559 1988;Morrison S.L. Science 229:1202-1207 1985; ~ Oi et al. 
BioTechniques 4:214 It Winter(s). 1986; - U.S. Pat. No. 5,225,539; Jones and others. Nature 321:552- 
525, 1986; ~ Verhoeyan et al. Science 239:1534, 1988;, and Beidler et al. J. Immunol. 141:4053-4060 
By the genetic manipulation using the approach indicated by 1988 It can produce. 

[0128] 

Furthermore, the Homo sapiens monoclonal antibody turned to Ku can be created using a standard 
technique. For example, a Homo sapiens monoclonal antibody is generable in the immune disorder 
mouse which transplanted the transgenic mouse or the antibody production human cell. The approach of 
generating such a mouse is Wood et al. and the PCT official report WO. 91/00906, Kucherlapati et al,, 
PCT official report WO 91/10741; - Lonberg et al. and PCT official report WO 92/03918; ~ Kay et al. - 

- PCT official report WO 92/03917; - Kay et al. and PCT official report WO 93/12227; - Kay et al. - 
PCT official report 94/25585; -- Rajewsky et al. and PCT official report WO 94/04667; -- Ditullio et al. 
~ PCT official report WO 95/17085;Lonberg, N. et al. (1994) Nature 368:856-859;Green L.L. et al. 
(1994) Nature Genet. 7:13-21;Morrison S.L. et al. (1994) Proc. Natl. Acad. Sci. USA 81:6851-6855; - 
Bruggeman et al. (1993) Year Immunol 7:33-40; ~ Choi et al. (1993) Nature Genet. (1993) [ 4:1 17- 
123;Tuaillon ] PNAS 90:3720-3724; - Bruggeman et al. (1991) Eur J Immunol 21 :1323-1326; ~ 
Duchosal et al. ~ PCT official report WO 93 / 05796; U.S. Pat. No. 5,41 1,749; - McCune et al. (1988) 
Science 241:1632-1639, Kamel-Reid et al. (1988) Science 242:1706;Spanopoulou (1994) Genes & 
Development 8:1030-1042; - Shinkai et al. (1992) Cell It is indicated by 68:855-868. Immunity of the 
immune disorder mouse which transplanted the Homo sapiens antibody-transgenic mouse, the Homo 
sapiens antibody forming cell, or the organization is carried out with Ku or an antigenic Ku peptide, and 
it is possible to generate a hybridoma after that using the spleen cell of these immunity mouse origins. 
The hybridoma producing method is well-known. 

[0129] 

The Homo sapiens monoclonal antibody to Ku can be prepared again using the immunoglobulin light 
chain and heavy chain cDNA which are prepared from mRNA of a test subject's lymphocyte origin also 
by building combinatorial immunoglobulin libraries, such as a Fab phage display library or a scFv phage 
display library, for example, McCafferty et al. and the PCT official report WO 92/01047; ~ Marks et al. 
(1991) J. Mol. Biol. 222:581-597;, and Griffths et al. (1993) EMBO J Please refer to 12:725-734. 
Furthermore, the combinatorial library of an antibody variable region is generable by carrying out 
mutation of the known Homo sapiens antibody. For example, it is possible to screen whether this is 
combined with Ku after that by carrying out mutation by generating the library of a mutation variable 
region using the mutagenesis oligonucleotide changed by random in the variable region of a Homo 
sapiens antibody where combining with Ku is known. The approach of forming opposite formation and 
a screening procedure combining the approach of guiding random mutagenesis, the randomized heavy 
chain, and a light chain, in the CDR field of an immunoglobulin heavy chain and/or a light chain is 
Barbas et al. and the PCT official report WO. 96/07754;BarbasProc(s)(1992). Nat'l Acad. Sci. USA It is 
possible to fmd out to 89:4457-4461. 
[0130] 

It is preferably made discovered by the display package ensemble of the filamentous phage origin, and 
an immunoglobulin library can form an antibody display library. The approach of being easy to use it 
especially for generating an antibody display library, and the example of a reagent Ladner et al, U.S. 
Pat. No. 5,223,409;Kang et al. [ for example, ], PCT official report WO 92/18619; ~ Dower et al. and 
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PCT official report WO 91/17271; -- Winter et al. - PCT official report WO 92/20791; -- Markland et 
al. and PCT official report WO 92/15679; -- Breitling et al. -- PCT official report WO 93/01288; -- 
McCafferty et al. and PCT official report WO 92/01047; -- Garrard et al. - PCT official report WO 
92/09690; - Ladner et al. -- PCT official report WO 90/02809; -- Fuchs et al. (1991) Bio/Technology 
9:1370-1372; -- Hay et al. (1992) Hum Antibod Hybridomas (1989) [ 3:81-85;Huse ] Science 246:1275- 
1281; -- Griffths et al. (1993) above-mentioned; ~ Hawkins et al. (1992) J Mol Biol (1991) [ 226:889- 
896;Clackson ] Nature 352:624-628;Gram(s) (1992) PNAS 89:3576-3580; ~ Garrad et al. (1991) 
Bio/Technology (1991) [ 9:1373-1377;Hoogenboom ] Nuc Acid Res 19:4133-4137;, and Barbas et al. 
(1991) PNAS It is possible to find out to 88:7978-7982. If displayed on a display package (for example, 
filamentous phage) front face, an antibody library will be screened, and the package which discovers the 
antibody combined with Ku will be identified and isolated. In a desirable mode, the display package 
which discovers the antibody combined with Immobilization Ku is chosen with carrying out panning of 
the primary screening of a library using Immobilization Ku, 
[0131] 

The monoclonal antibody to Ku is commercially available also from Neomarkers (California 
FUREMONTO) again. 

Ku tie molecules The molecule combined with Ku(s), such as Ku joint peptide, for example, a random 
generation peptide, and Ku joint oligomer, or a polymer, is usable as a Ku deactivator. It combines with 
Ku protein and such a molecule can check at least one activity of Ku(s), such as non-homologous edge 
coimection. 
[0132] 

The example of Ku joint oligomer is WO by which the contents are used for this specification. It is 
shown in 99/33971. Such oligomer can consist of a nucleotide, a nucleotide analog (analog), or 
combination. Preferably, oligomer consists of ribonucleotides. It is possible to identify the protein which 
is combined with Ku or interacts with Ku using these Ku oligomer. The approach of identifying Ku joint 
peptide using these oligomer is WO. It is mdicated to 99/33971 . 
[0133] 

Furthermore, it is possible to screen a random generation peptide about the capacity combined with Ku. 
For example, the various techniques which screen the generated mutation gene product are known by the 
technical field concerned. The technique which screens a big gene library often carries out cloning of the 
gene library into [ which can be reproduced ] an expression vector, and includes making a gene discover 
under the conditions which promote comparatively easy isolation of the vector which is the produced 
vector library, carries out the transformation of the suitable cell, and carries out the code of the gene in 
which detection of association to desirable activity, for example, Ku, detects the product. Each of the 
technique indicated below is accepted in the high processing analysis for screening the array of 
generated a large number for example, with a random mutagenesis technique. 
[0134] 

Display library In another approach which screens Ku joint peptide, a candidate peptide is displayed on 
a cell or a virion front face, and the capacity combined with Ku protein tiirough the product with which a 
specific cell or virion was displayed is detected by "paiming assay." For example, it is possible to carry 
out cloning of the gene library into the gene of the surface membrane protein of a bacterial cell, and to 
detect the produced fusion protein by paiming (1371 ;, and Goward et al. [ Ladner et al. / WO 
88/06630;Fuchs s(1991) Bio/Technology 9:1370- ] (1992) TIBS 18:136 -140). Score attachment is 
possible about the peptide homologue which functions potentially by the same method using detectable 
indicator ligand. The homologue holding ligand avidity is detectable using fluorescent-labeling ligand. 
If fluorescent-labeling ligand is used, when it will become possible under a fluorescence microscope to 
inspect a cell visually and to dissociate or the gestalt of a cell will allow, a fluorescence activation cell 
aliquot enables it to dissociate. 
[0135] 

As for a gene library, it is possible to make it discovered as fusion protein on a virion front face. For 
example, in a filamentous phage system, it is possible to make a heterogeneous (foreign) peptide array 
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discover on the front face of infective phage, and for this to give two significant advantages. First, these 
phage is the concentration per ml and far exceeding 1013 phage, and since it is applicable to an affinity 
matrix, it can screen much phage at once. To it, each infective phage can amplify the phage with another 
infection period, if specific phage is collected from an affinity matrix with low yield by the second, 
since a gene product is displayed on the front face. The almost same Escherichia coli (E. coli) 
filamentous phage and the group of M13, fd, and fl are most frequently used in a phage display library. 
It is possible to generate fusion protein, without disturbing the final packaging of virion using Phage glll 
or one of gVIII coat protein. Make a heterogeneous epitope discover at the NH2 end of pIII, and phage 
with such an epitope it is possible to collect from a lot of superfluous phage lacking in this epitope 
(Ladner et al. --) PCT official report WO 90/02909; -- Garrard et al. - PCT official report WO 
92/09690; - Marks et al. (1992) J. Biol. Chem. 267:16007-16010; -- Griffiths et al. (1993) EMBO J 
(1991) [ 12:725-734;Clackson ] Nature 352:624-628;, and Barbas et al. (1992) PNAS 89:4457-4461. 
[0136] 

General approach uses the maltose acceptor (adventitia protein, LamB) of Escherichia coli as a peptide 
fusion partner (5 Charbit et al. (1986) EMBO 3029 -3037). An oligonucleotide is inserted in the plasmid 
which carries out the code of the LamB gene, and the peptide united with one of the proteinic 
extracellular loop formations is produced. These peptides are available to association to ligand, for 
example, an antibody, and in case they medicate an animal with a cell, they can pull out an 
immunoreaction. A huge bacteria surface structure is used as a vehicle for a peptide display with other 
cell surface protein (91 Schorr et al. (1991) Vaccines pp. 387 -392), for example, OmpA, PhoE (88 
Agterberg et al. (1990) Gene 37 -45), and PAL (9 Fuchs et al. (1991) Bio/Tech 1369 -1372). A 
polymerization is carried out and they are the cilia for the exchange between bacteria of gene 
information. - A peptide may be united witii the pilin which is protein which forms a conduit (55 Thiry 
et al. (1989) Appl. Environ. Microbiol. 984 -993). Cilia provide presentation of the peptide to an 
extracellular environment with a usefiil base material for the role at the time of interacting with other 
cells. Another huge surface structures used for a peptide display are a bacteria transportation organ and a 
flagellum. Fusion of the peptide to a protein subunit and flagellin offers the high density array of many 
peptide copies on a host cell (6 Kuwajima et al. (1988) Bio/Tech. 1080 -1083). The surface protein of 
other bacteria kinds is also used as a peptide fusion partner. Staphylococcus group (Staphylococcus) 
protein A and the adventitia protease IgA of Neisseria (Neisseria) are contained in an example (9 -4245, 
and Klauser et al. [ 174 Hansson et al. (1992) J. Bacteriol. 4239 ] (1990) EMBO J. 1991 -1999). 
[0137] 

In an above-mentioned filamentous phage system and an above-mentioned LamB system, the physical 
connection between a peptide and its code DNA takes place by including DNA in the particle (a cell or 
phage) vvhich possesses a peptide on the front face. Peptide prehension catches DNA of a particle and 
the interior. Another plan forms connection between a peptide and DNA using DNA-binding protein and 
Lad (Cull et al. (1992) PNAS USA 89:1865 -1869). The plasmid containing the Lad gene which has an 
oligonucleotide cloning part in 3' edge is used for this system. Lad peptide fusion protein is produced 
under the accommodation induction by arabinose. This fusion holds the natural capacity combined witii 
the short DNA array in which Lad is known as a LacO operator (LacO). By having LacO of 2 copies on 
a manifestation plasmid, Lad-peptide fiisant is closely combined with the plasmid which carries out the 
code of this. In order that each intracellular plasmid may discover only a peptide array with each single 
cell, including only a single oligonucleotide array, a peptide meets to stability specifically with the DNA 
array which directs the composition. The cell of a library is dissolved quietly and tiie complex which 
exposes peptide-DNA complex to the matrix of a fixed acceptor, and contains biologically active 
peptide is collected. Then, meeting plasmid DNA is again introduced into a cell for magnification, and 
sequencing of tiie DNA is carried out, and the identity of peptide ligand is determined. The big random 
library of a dodeca peptide was created as proof of the practical usefulness of an approach, and it chose 
on the monoclonal antibody created to opioid peptide and Dynorphine B. The cohorts of a peptide 
altogether related according to the consensus sequence corresponding to 6 residue parts of Dynorphine B 
were collected (Cull et al. (1992) Proc. Nati. Acad. Sci. U.S.A. 89 -1869). 
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[0138] 

By the way, this plan is called a peptide-ON-plasmid and differs from the phage displaying method at 
two important points. First, a peptide adheres to the C terminal of fusion protein, and produces the 
display of a library member as a peptide which has an uncombined (free) carboxy end. A guest peptide 
is placed into the amino terminal domain which filamentous phage coat protein, pIII, and pVIII are botii 
moored to phage through the C terminal, and is elongated on; and tiie outside, the peptide displayed by 
phage in some designs - ftision protein -- it is exactly shown by the amino terminus (87 Cwirla et al. 
(1990) Proc. Natl. Acad. Sci. U.S.A. 6378 -6382). The second difference is biological bias of a lot which 
affects the peptide ensemble who actually exists in a library. A Lad fusion molecule is restricted to the 
cytoplasm of a host cell. The amino terminal which contains a peptide while it was quickly secreted by 
the periplasm partition through intima and the C terminal hydrophobic domain had moored to the film, 
although phage coat fusant was exposed to a short time and cytoplasm during the translation is projected 
to the periplasm, while waiting for the assembly to a phage particle. The peptides in LacI and a phage 
libraiy may differ intentionally as a result of exposure to different proteolysis activity. Phage coat 
protein needs the transportation and signal peptidase processing to which intima is crossed as the 
opening scene [ phage ] of incorporation. A specific peptide demonstrates effect harmful to these 
processes, and too little presentation is carried out all over a library (Gallop et al. (1994) J. Med. Chem. 
37 (9) : 1233 -1251). Such specific bias is not the factors of a LacI dsplay system. 
[0139] 

The number of small peptides available to a recombination random library is immense. The library of 
the independent clone of 107-109 is prepared daily. Although the library of magnitude comparable as 
1011 recombinant has been generated, this magnitude is approaching the practical limitation of a clone 
library. This limitation of library size happens at the process which carries out the transformation of the 
DNA containing a randomization part to a host bacterial cell, in based on the display of the new peptide 
in polysome complex in order to avoid this limitation The vitro system has been developed recently. 
This display library method has possibility of producing a library larger 3 to 6 figures than phage / 
phagemid, or a plasmid library available now. Furthermore, construction of a library, manifestation of a 
peptide, and screening are completely performed by cell non-* *****. 
[0140] 

They are imprint/translation system and in about the library which built the molecule DNA library 
which carries out the code of the 1012deca peptide in one application of this approach (Gallop et al. 
(1994) J. Med. Chem. 37 (9) : 1233 -1251), and was discovered with Escherichia coli S30. vitro 
coupling was carried out. The complex containing the new peptide which chose conditions so that 
ribosome might be Icept back on mRNA, was made to accumulate RNA of a remarkable rate into a 
polysome, and has still been connected with Code RNA was produced. A polysome is the almost same 
method as screening a more idiomatic recombination peptide display library, and although affinity 
purification is carried out on a fixed acceptor, it is fully strong. RNA of the junctional complex origin is 
collected, and it changes into cDNA, and it amplifies by PCR, and the template of the next period of 
composition and screening is produced. Coupling of the polysome displaying method may be carried out 
to a phage display system. Cloning of the cDNA of the concentration pool origin of a polysome was 
carried out to the phagemid vector after screening of several round term. This vector serves as a DNA 
sequencing vector for peptide identification again as a peptide expression vector which displays the 
peptide united with coat protein. By making a polysome origin peptide discover on phage, it is possible 
to continue the compatibility sorting by selection of this format, or it is possible to carry out assay of the 
peptide on each clone about the joint singularity in completion phage ELISA (204 Barret et al. (1992) 
Anal. Biochem 357 -364), concerning the avidity in Phage ELISA. In order to identify the array of 
biologically active peptide, sequencing of the DNA produced by the phagemid host is carried out. 
[0141] 

Antisense Ku nucleic-acid array The nucleic-acid molecule which is antisense to the nucleotide which 
carries out the code of the Ku is usable as a deactivator which checks Ku manifestation. It is 
complementary to "sense" nucleic acid which carries out the code of the Ku to an "antisense" nucleic 
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acid, for example, it is complementary to the code chain of a double strand cDNA molecule, or a 
complementary nucleotide sequence is included in a mRNA array. Therefore, antisense nucleic acid can 
form a sense nucleic acid and hydrogen bond. Antisense nucleic acid may be complementary to all the 
Ku code chains, or may be complementary only into the part. For example, the antisense nucleus acid- 
content child who is antisense is usable to the "coding region" of the code chain of the nucleotide 
sequence which carries out the code of the Ku. 
[0142] 

The code chain array which carries out the code of the Ku is Takiguchi et al. (1996). Genomics It is 
possible to design antisense nucleic acid according to the regulation of Watson and click base pair 
formation in consideration of being indicated by 35(1):129-135 and the Genbank deposition number 
L35932. An antisense nucleus acid-content child is Ku. Although it may be complementary to all the 
coding regions of mRNA, it is Ku more preferably. It is the oligonucleotide which is antisense only to 
the code of mRNA, or the part of a non-coding region. For example, an antisense oligonucleotide is Ku. 
It may be complementary to the field which surround at least the translation open starting area of 
mRNA. Antisense oligonucleotides may be die length 5 [ about ], 10, 15, 20, 25, 30, 35, 40 and 45, or 
50 nucleotides. Antisense nucleic acid can be built usmg the chemosynthesis and enzyme connection 
using the approach learned by the technical field concerned. For example, antisense nucleic acid (for 
example, antisense oligonucleotide) can be chemically compounded using the various qualification 
nucleotides designed so that the physical stability of the duplex chain which is made to increase the 
biological stability of a molecule or is formed between antisense one and a sense nucleic acid might be 
made to increase using a natural existence nucleotide, for example, a phosphorothioate derivative and its 
acridine permutation nucleotide are usable. For the example of a qualification nucleotide usable 
although antisense nucleic acid is generated 5-fluorouracil, the 5-bromouracil, 5-chloro uracil, 5-iodine 
uracil, hypoxanthine, a xanthin, 4-acetyl cytosine, 5-(carboxy hydroxymethyl) uracil, 5-carboxymethyl 
aminomethyl-2-thiouridine, 5-carboxymethyl aminomethyl uracil, a dihydrouracil, beta D-galactosyl 
KEOSHIN, Inosine, N6-isopentenyladenine, 1 -methyl guanine, 1-methylinosine, 2 and 2-dimethyl 
guanine, 2-methyladenine, 2-methyl guanine, 3-methylcytosine, 5-methylcytosine, an N6-adenine, 7- 
methyl guanine, 5-methylamino methyl uracil, the 5-methoxy aminomethyl-2-thiouracil. Beta D- 
MANNOSHIRUKEOSHIN, a 5'-methoxy carboxymethyl uracil, 5-methoxyuracil, 2-methyltiiio-N6- 
isopentenyladenine, A uracil-5-oxy-acetic acid (v), WAIBUTOKISOSHIN, a PUSOIDO uracil, 
KEOSHIN, 2-thiocytosine, the 5-methyl-2-thiouracil, the 2-thiouracil, 4-thiouracil, 5-methyluracil, and 
uracil-5-oxy-acetic-acid methyl ester, The uracil-5-oxy-(acetic-acid v) 5-methyl-2-tiiiouracil, 3-(3-fnend 
no 3-N-2-carboxypropyl) uracil, w (acp3), and 2,6-diaminopurine are contamed. Or a nucleic acid can 
produce antisense nucleic acid biologically using the expression vector by which subcloning is carried 
out in the antisense direction (that is, RNA imprinted fi-om the insertion nucleic acid is the thing of the 
antisense direction to the target target-nucleus acid). 
[0143] 

Exogenous DNA array As for the DNA array which it is going to offer for example, introduce into a 
cell, in a cell, it is possible to make a target sequence change. For example, it is possible to introduce a 
different DNA array from Target DNA chosen by 3 or less than 2 [ 10, 8, 5, 4, ], one nucleotide, for 
example, a permutation, deletion, or insertion. The DNA array which the DNA array chosen may differ 
fi-om more nucleotides than 1 and a target sequence again, for example, is chosen differs from some 
nucleotides and a target sequence so that it may have a non-pair field, for example, a loop-formation out 
field. These alterations can embellish a target sequence manifestation. The array manifestation 
embellished activates the array which is usually a silence (it is not discovered), for example, a code 
DNA array, for example, the coding sequence usually looked at by the cell, in :cell, and sets it into; cell. 
Make the manifestation of the array discovered lower than normal level, for example, a code DNA 
array, for example, the coding sequence usually looked at by the cell, increase, and it sets into; cell. 
Usually, so that the array discovered with a deficit mold, for example, a code DNA array, for example, 
the coding sequence usually looked at by the cell, may be made to discover and it may differ from the 
usual pattern of; cell It includes decreasing the manifestation of the coding sequence which control or 
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the induction pattern of an array, for example, a code DNA array, for example, the coding sequence 
usually looked at by the cell, is changed, and is usually looked at by; array, for example, a code DNA 
array, for example, a cell, from the usual manifestation level in a cell. 
[0144] 

It is possible to introduce a different DNA array from Target DNA chosen by 3 or less than 2 [ 10, 8, 5, 
4, ], one nucleotide, for example, a permutation, deletion, or insertion, for example, the array made into 
a target - 3 or less than 2 [ a wild type array, 10, 8, 5 and 4, and ] - or it may differ 1 nucleotide. 
Preferably, the array made into a target differs from a wild type array by the mutation produced from 
point mutation, for example, insertion, deletion, or a permutation. Preferably, the mutation in a target 
sequence, for example, a gene, adjusts this disease or a functional disorder in relation to a disease or a 
functional disorder. Although mutation, for example, point mutation, is not necessarily limited to the 
example of the gene related with the disease or the flmctional disorder, a cystic-fibrosis film penetration 
controlling factor (CFTR) gene, a beta globin gene, a factor VIII gene, a factor IX gene, a von 
Willebrand factor gene, and a xeroderma pigmentosum group G (XP-G) gene are contained. In order to 
make a target sequence change, the DNA array chosen may also include the forward Tsuneno 
greensand-mold array which can correct mutation. According to the approach indicated by this 
specification, there are some changeable genetic defects and genes. 
[0145] 

In another side face, the DNA array which the DNA array chosen may differ from more nucleotides than 
1 and a target sequence again, for example, is chosen differs from some nucleotides and a target 
sequence so that it may have a non-pair field, for example, a loop-formation out field. For example, 
when homologous recombination can be carried out with the label element chosen beforehand by the 
DNA array chosen, for example, one side is a control member and it is the array to which another side 
carries out the code of the protein, a control member controls the manifestation of a protein coding 
sequence. The DNA array chosen may be a control array, for example, an exogenous control array. A 
control array includes a promoter, an enhancer, UAS, a scaffold adhesion field, and a transcription 
factor binding site. Furthermore, the code DNA of an exon, the intron, a CAP part, nucleotide sequence 
ATG, a marker, for example, a selective marker, a splice-donor part and/or a target sequence, and an in 
frame can be included by the DNA array chosen again. The DNA array chosen can also include the 
DNA array which carries out the code of a coding region, for example, the protein, again. 
[0146] 

A coding sequence may be endogenous, for example, the DNA array which the DNA array chosen is a 
control array, or is chosen may also contain a coding region, namely, a coding region is exogenism. The 
coding region may be carrying out the code of the various protein, the example of such protein ~ : ~ 
erythropoietin, calcitonin, and a growth hormone ~ An insulin, in SURINO tropine, an insulinlike 
growth factor, parathyroid hormone, alpha2-interferon (IFNA2), a beta interferon, a gamma interferon, 
A nerve growth divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, glucagon. The bone growth 
factor -2, the bone growth factor -7, TSH-beta, interleukin 1, interleukin 2, interleukin 3, interleukin 6, 
interleukin 11, interleukin 12, CSF-granulocyte (GCSF), A CSF-macrophage, CSF-granulocyte / 
macrophage, and immunoglobulins Catalyst nature antibodies, proteinkinase C, a glucocerebrosidase, 
superoxide dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha- 
galactosidase, tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a 
blood coagulation factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood 
coagulation factor XIII, apolipoprotein E, apolipoprotein A-I, Globins, a low-density lipoprotein 
acceptor, IL-2 acceptor, and IL-2 antagonists An alpha- 1 -anti trypsin, immunoreaction qualification 
agents, beta-GURUKO ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N- 
sulfatase, Alpha-N-acetyl glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N-acetyltransferase, 
N-acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N-acetyl 
galactosamine-6-sulfatase, and fusibility CD 4 are included. The array which carries out the code of 
these protein is known. 
[0147] 
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The vocabulary and exogenism point out the array introduced into a cell by the approach indicated by 
this specification. An exogenous array can have the same array as the endogenous array which exists in 
a cell, or a different array. 
[0148] 

Preferably, a DNA array is a straight chain array. 

A targeting array or arrays A targeting array or arrays are the arrays made into a target, for example, the 
DNA array which makes possible homologous recombination into the genome of the cell containing the 
gene made into a target. The vocabulary "a targeting array" and a "contiguity array" are used 
exchangeable in this specification. A targeting array is a DNA array which is homologous at the DNA 
array which generally usually exists in a cell genome which is obtained (that is, it is folly similar so that 
it may be the same into Cell DNA or a targeting array and Cell DNA may be able to pass through 
homologous recombination). For example, a targeting array may folly be homologous at the array which 
at least the imprint initiation section of :code or the non-code DNA, and the target gene has in the 
upstream, the array in the target gene, the array on the lower stream of a river of the imprint halt part of 
the target gene, or the array that exists in a genome through previous qualification. The targeting array 
or arrays to be used is collated and chosen as the part which is going to change the array made into the 
part or target which is going to insert the DNA array chosen. 
[0149] 

One or more targeting arrays are usable. Preferably, two targeting arrays adjoin the DNA array chosen. 
A targeting array in a gene or a coding sequence (The array of an exon and/or the intron) etc., The 
coding sequence of a gene is adjoined immediately (for example, 10, 5, 4, 3, and 2 or less than 1 
nucleotide are included between a targeting array and the coding region of a gene). Or excluding the 
forther nucleotide at all, for the coding sequence upstream of a gene, it is the upstream of the coding 
sequence of (an array or an endogenous promotor array of a non-[ upper ] coding region, etc. and genes), 
and a few may be left, and you may exist (array of an endogenous promoter's upstream etc.). or [ that a 
targeting array or arrays are known now ] - or although a property decision is not made structurally, the 
thing which it maps by this contractor using a restriction enzyme, and can be determined [ the field of 
the array by which sequencing was carried out, and which is made into a target, and/or ] and for which 
an upstream field is included further is possible. 
[0150] 

It is possible to adjoin the coding sequence of an endogenous gene immediately and to insert the 
upstream or the DNA array which separates considerably and includes a control array using a targeting 
array, or -- or it is possible to permute the array which affects the structure or stability of RNA produced 
or protein forther, to remove it by targeting, to add it, or to embellish it with another method, or [ for 
example, / improving the fonction, stability and/or translation possibility of an RNA molecule by 
embellishing the RNA stability element of an RNA molecule, a splice site, and/or a leader sequence ] - 
or changing is possible, or [ increasing transportation of protein, secretion, or a fonctional 
characteristic ] ~ or since it embeUishes, protein arrays, such as a signal sequence, a pro peptide array, 
an active site, and/or a structural sequence, can also be changed An alteration, for example, correction, is 
possible for a protein array also by making into a target the part in the gene which carries out the code of 
the protein containing mutation, for example, point mutation, again. 
[0151] 

In one side face, a targeting array may be homologous at the part of Homo sapiens follicle-stimulating 
hormone beta (FSHbeta). FSH is a gonadotropic hormone which plays an indispensable role in 
maintenance and generating of oocyte and a sperm in normal reproduction physiology. In FSH, the latter 
is participating in the biological specificity of FSH including two subunits, and alpha and beta, the target 
site whose fixed targeting array is homologous -- the inside of the exon of an FSHbeta gene, and/or the 
intron ~ the upstream of an FSHbeta coding region ~ and ~ immediately ~ adjoining ~ or the upstream 
of an FSHbeta coding region ~ and a few may be left and you may exist. For example, the first thing (all 
targeting arrays when [ or ] there is only one targeting array into a structure) of two targeting arrays may 
be the genome field origin of the upstream of an FSHbeta coding sequence, for example, this targeting 
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array - the part of the array number 1 -- for example, - about -7,454 to -1,417 (array number 2) - or ~ 
about ~ the nucleotide of the array origin corresponding to -696 to -155 (array number 3) which 20, 30, 
50, 100, or 1000 follow at least may also be included. The second thing of two targeting arrays is good 
also considering the genome field of the coding sequence upstream as a target, or good also considering 
the exon or the intron of a gene as a target (for example, the part of the array numbers 2 or 3 may also be 
included too). An array usable although FSHbeta is made into a target is further indicated by the United 
States patent application 09th by which the contents are completely used for this specification / No. 
305,639. 
[0152] 

A targeting array may be homologous at the part of Homo sapiens interferon alpha 2 (IFNalpha2). 
Interferon alpha constitutes the complicated gene family which contains in the short arm of a 
chromosome 9 the gene of 14 which forms a cluster. Neither containing IFNalpha2 gene of these genes 
has the intron. Interferon alpha is produced by many of other cell strains with a macrophage, a T cell, 
and a B cell. It has been shown that interferon alpha is effective in having the remarkable antivirotic 
effectiveness and treating infection by papillomavirus, B mold and a hepatitis C virus, the vaccinia, the 
herpes simplex virus, the band-like varicella herpesvirus (herpes zoster varicellosus virus), and 
rhino virus. 
[0153] 

the target site whose fixed targeting array is homologous ~ the inside of the coding region of IFNalpha2 
gene ~ the upstream of a coding region ~ and ~ immediately -- adjoining -- or the upstream of a coding 
region -- and a few may be left and you may exist. For example, the first thing (all targeting arrays when 
[ or ] there is only one targeting array into a structure) of two targeting arrays may be the genome field 
origin of the upstream of IFNalpha2 coding sequence. For example, this targeting array may also contain 
the part (for example, nucleotide which 20, 50,100, or 1000 follow at least) of the array number 4 
corresponding to -51 1 from the nucleotide -4074 of IFNalpha2 gene. The second thing of two targeting 
arrays is good also considering the genome field of the upstream of the coding sequence itself as an 
indicator. For example, the second targeting array may also contain the same exogenous coding region 
in the nimiber codon of the beginning of IFNalpha2 coding sequence at the 3' edge. On the occasion of 
homologous recombination, an exogenous coding region is rearranged with the part made into the target 
of endogenous IFNalpha2 coding sequence. An array usable although IFNalpha2 are made into a target 
is further indicated by the United States patent application 09th by which the contents are completely 
used for this specification / No. 305,638. 
[0154] 

In another side face, a targeting array may be homologous at the part of a Homo sapiens granulocyte 
colony-stimulating factor (GCSF). GCSF is cytokine which stimulates the growth and differentiation of 
a hemopoietic precursor cell which are connected with neutrophil leucocyte / granulocyte cell lineage. 
GCSF is daily used in relation to prevention of the neutropenia which a chemotherapy guides, and a 
bone marrow transplantation. A chronic idiopathy and a congenital neutropenia failure also show an 
improvement after GCSF injection, the target site whose fixed targeting array is homologous ~ the 
inside of the exon of a GCSF gene, and/or the intron ~ the upstream of a GCSF coding region ~ and - 
immediately ~ adjoining - or the upstream of a GCSF coding region ~ and a few may be left and you 
may exist. 
[0155] 

For example, the first thing (all targeting arrays when [ or ] there is only one targeting array into a 
structure) of two targeting arrays in a structure may be the genome field origin of the upstream of a 
GCSF coding sequence. For example, this targeting array may also contain the part (for example, 
nucleotide of the array origin corresponding to -364 (array number 6) from grade -6,578 which 20, 50, 
100, or 1000 follow at least) of the array number 5 corresponding to 101 fi-om the nucleotide -6,578 of a 
Homo sapiens GCSF gene. The second thing of two targeting arrays m a structure is good also 
considering the genome field of the coding sequence upstream as a target, or good also considering the 
exon or the intron of a gene as a target (for example, the part of the array number 6 may also be included 
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too). An array usable although GCSF is made into a target is further indicated by the United States 
patent application 09th by which the contents are completely used for this specification / No. 305,384. 
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[0156] 

Control array A DNA array can include a control array. A control array may also include one or more 
promotors (a configuration or inductive promotor), an enhancer, UAS, a scaffold adhesion field or a 
matrix attachment site, an electronegative control member, a transcription factor binding site, or the 
combination of these arrays. 
[0157] 

It is possible for an inductive promotor to be included, for example, although a cell does not discover 
this product, guiding so that it may be discovered is possible, so that a cell may discover a product and it 
can be guided, in case it is produced, or in case a control array is introduced into an individual. An 
inductive promotor can be included by the control array so that a product may be discovered on the 
occasion of installation of a control array. A control array may be cellularity or a virus array. Although 
not necessarily limited to such a control array, what controls the early stages of SV40 or a late gene, an 
adenovirus main late gene, a mouse metallothionein-I gene, an elongation factor- 1 alpha gene, a 
cytomegalovirus gene, a collagen gene, an actin gene, an immunoglobulin gene, gamma actin gene, 
transcriptional activator YYl gene, a fibronectin gene, or HMG-CoA reductase gene expression is 
contained. A control array can include further transcription factor binding sites, such as a TATA box, a 
CC AAT box, A? 1 and Sp 1 , or a NF-kappa B binding site. 
[0158] 

Further DNA array element One or more exons can still be included by the DNA array. An exon is a 
DNA array which is copied to RNA and exists in a mature mRNA molecule. An exon carries out the 
code of the one or more amino acid, and DNA which carries out the code of/or the amino acid partially 
(namely, 1 or two bases of a codon) can be included. Or an exon contains DNA corresponding to a non- 
coding region, for example, a 5' non-coding region. When an exogenous exon or exons carry out the 
code of the parts of one or more amino acid and/or amino acid, a DNA array can be designed so that it 
may be the coding region and in frame of a gene by which a reading frame is made the second exon or 
target on the occasion of an imprint and splicing. In this specification, when the coding sequence of the 
first exon and the second exon unites an in frame, it is the method to which a reading frame with the 
suitable part of mRNA originating in the second exon is not changed, and means connecting with both 
nucleotides. 
[0159] 

If the first exon of the gene made into a target includes the array ATG which starts a translation, an 
exogenous exon contains ATG preferably. Furthermore, the exogenous exon containing ATG may also 
contain one or more nucleotides further so that the coding region which mRNA containing the exon 
which the gene made into the second exon and target follows produced may be an in frame. The gene 
which carries out the code of human erythropoietin, a human growth hormone. Homo sapiens colony 
stimulating factor-granulocyte / macrophage (hGM-CSF), and the Homo sapiens colony stimulating 
factor-granulocyte (hG-CSF) is contained in the example of the gene made into such a target in which 
the first exon contains ATG. 
[0160] 

A splice-donor part is an array which directs splicing from one exon to another exon. typical ~ the first 
exon ~ 5' of the second exon - it is ~ and 3' of the first exon ~ the splice-donor part which overlaps the 
first exon in a side and adjoins ~ 5' of the second exon ~ the splice-acceptor part which adjoins the 
second exon in a side is recognized. Splice-donor part: It is AG (A/C) for which GU in the fourth and 
the fifth place is needed. It may have the characteristic consensus sequence indicated to be GURAGU 
(for R to show a purine nucleotide) (Jackson(1991) Nucleic Acids Res. 19:3715-3798). The first three 
bases of a splice-donor consensus part are three bases of the last of an exon. The capacity to attain a 
suitable reaction can define a splice-donor part functionally within a mRNA splicing patii. 
[0161] 

A non-pair splice-donor part exists in the array made into a target, and is a splice [ which the splice- 
acceptor part arranged in a DNA array at 3' of a non-pair splice-donor part does not accompany ]-donor 
part. A non-pair splice-donor part can produce splicing to an endogenous splice-acceptor part. 
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[0162] 

A splice-acceptor part is an array which directs splicing from one exon to another exon like a splice- 
donor part. Splicing equipment acts combining a splice-donor part and attains removal of the intron 
using a splice-acceptor part. As for a splice-acceptor part, Y may show one of 
pyrimidines :YYYYYYYYYYNYAG and here, and it may have the characteristic array shown by 
supposing thatN shows one of nucleotides (Jackson(1991) Nucleic Acids Res. 19:3715-3798). 
[0163] 

The intron is between two exons and is defined as an array of one or more nucleotides removed from a 

precursor RNA molecule by splicing on the occasion of formation of a mRNA molecule. 

[0164] 

Since a control array starts a translation, it can be connected with an ATG initiation codon. It is possible 
to connect a CAP part with a control array and an ATG initiation codon by request (about the specific 
mRNA initiation section used for this field in relation to regulatory region). Or in relation to a control 
array, the CAP part used for this array is not included in a target sequence, and imprint equipment offers 
a new CAP part, A CAP part can usually be found out to about 25 nucleotides 3' of a TATA box. Since 
a splice-donor part is the second exon and in frame of a gene which adjoin ATG immediately, for 
example, are made into a target, it can be arranged in the part by which existence of one or more 
nucleotides is not needed for an exogenous exon. DNA which carries out the code of the part of one or 
more amino acid which is the coding sequence and in frame of a gene which are made into a target, or 
amino acid may adjoin 3' side of ATG immediately, and may be arranged. As such a thing, a splice- 
donor part may adjoin 3' side of Code DNA immediately, and may be arranged. 
[0165] 

The code part (for example, exon 1 of a DNA array) of a DNA array may carry out the code of the parts 
of the one or more same amino acid as the thing of endogenous protein, and/or amino acid. For example, 
a code DNA array may correspond to the first exon of the target gene. Or for example, when the amino 
acid of the first exon of target protein is not important for the activity or activity of this protein, Code 
DNA may carry out the code of the part of one or more different amino acid from the first exon of target 
protein, or amino acid. For example, when building the fusant to an endogenous human erythropoietin 
(EPO) gene, the array which carries out the code of the first exon of a human growth hormone (hGH) is 
usable. In this example, the fusion to the EPO exon 2 of the hGH exon 1 produces formation of the 
functioning hybrid transit peptide. However, any exons of the Homo sapiens or the nonhuman origin 
which does not bar the function of hybrid transit peptide have the usable amino acid by which a code is 
carried out. 
[0166] 

When desirable products are endogenous protein and fusion protein of the coding sequence under DNA 
array, the exogenous code DNA incorporated by the cell may also contain DNA which carries out the 
code of one or more exons or array of cDNA corresponding to the translation or transcript which it is 
going to unite with the product of the gene made into an endogenous target. Therefore, it is possible to 
prepare the chimera or multifunctional protein which makes one polypeptide join ligand or an acceptor 
joint property that two or more protein is structural and like an enzyme using targeting, or [ for 
example, / that an exogenous DNA array offers mooring to the film of the protein made into a target, or 
cytocrine secretion ] ~ or the code of the transit peptide and the leader sequence which improve, an 
en2yme field, a film penetration domain field, a cofactor joint field, or other functional areas may be 
carried out. Usually, although not secreted, it is made to unite with signal protein and dopa 
decarboxylase, imprint control protein, and tyrosine hydroxylase are contained in the example of the 
protein which can offer secretion. 
[0167] 

It exists naturally or a DNA array can be obtained from the source of supply which can be produced 

using a genetic manipulation technique or a synthesis method. 

Target sequence When transfection is carried out to cells, such as the founder, secondary, or an 
immortalization cell, a DNA array can adjust the activity of a desirable product, for example, protein, or 
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RNA, or the manifestation of a functional division. A DNA array may carry out the code of the desirable 
product again. A product may be hormone, cytokine, an antigen, an antibody, an enzyme, a coagulation 
factor, transporter protein, an acceptor, control protein, structural protein, a transcription factor, an 
antisense RNA, or a ribozyme. Furthermore, a product may be the protein or the nucleic acid (namely, 
fusion protein or a nucleic acid) which is not produced naturally. 
[0168] 

To such a product, erythropoietin, calcitonin, a growth hormone. An insulin, in SURINO tropine, an 
insulinlike growth factor, parathyroid hormone, Interferon beta and interferon gamma, a nerve grov^h 
divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, glucagon, the bone growth factor -2, the bone 
growth factor -7, TSH-beta, Interleukin 1, interleukin 2, interleukin 3, interleukin 6, interleukin 11, 
interleukin 12, CSF-granulocyte, A CSF-macrophage, CSF-granulocyte / macrophage, and 
immunoglobulins Catalyst nature antibodies, proteinkinase C, a glucocerebrosidase, superoxide 
dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha-galactosidase, 
tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a blood coagulation 
factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood coagulation factor XIII, 
apolipoprotein E, or apolipoprotein A-I, Globins, a low-density lipoprotein acceptor, IL-2 acceptor, and 
IL-2 antagonists An alpha 1-anti trypsin, immunoreaction qualification agents, beta-GURUKO 
ceramidase, alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N-sulfatase, Alpha-N- 
acetyl glucosaminidase, acetyl-coenzyme-A:alpha-guru KOSAMIDO-N-acetyltransferase, N-acetyl 
glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N-acetyl galactosamine-6- 
sulfatase, and fusibility CD 4 are included. 
[0169] 

A selectable marker and magnification Identification of a targeting event can be made easy by use of 
one or more selectable marker genes. These markers may exist in a construction lifter which may be 
contained in a DNA array or is different, a selectable marker - two category:positivities ~ selectable 
and shade sexual selection - being possible (if it putting in another way marker for electropositive 
selection or one of shade sexual selection) -- it can divide. In electropositive selection, the cell which 
discovers an electropositive selectable marker a selection agent (neo and the xanthin-guanine 
phosphoribosyltransferase (gpt) ~) dhfr, adenine deaminase (ada), puromycin (pac), Hygromycin (hyg), 
the carbamoylphosphate synthase, aspartate transcarbamylase, And CAD which carries out the code of 
the dihydroorotase glutamine synthetase (GS), It is possible to survive the processing in Histidine D 
(hisD) etc. in multiple drug resistance 1 (mdrl) list, and a targeting structure enables selection of the cell 
included in the host cell genome. In shade sexual selection, the cell which discovers a shade sexual- 
selection possible marker is destroyed under existence of a selection agent. Although a shade sexual- 
selection possible marker is connected with an exogenous DNA array, identification of a targeting event 
can be made easy by use of one or more marker genes which show the property of shade sexual 
selection which is arranged so that a right homologous recombination event with the array in a host cell 
genome may not produce the stable nest of a shade sexual-selection possible marker so that a targeting 
array may be adjoined (Mansour et al. (1988) Nature 336:348 -352). The antisense RNA or ribozyme of 
mRNA which carries out the code of the indispensable gene to a useful marker at a herpes-simplex-virus 
thymidine kinase (TK) gene, a bacteria gpt gene, a diphtheria toxin, and cell survival is contained in this 
purpose. 
[0170] 

You may also incorporate various selectable markers into the founder, secondary, or an immortalization 
cell. For example, the selectable marker which gives selectable phenotypes, such as a manifestation of 
drug tolerance, auxotrophy, the resistance over a cell trauma agent, or surface protein, may be used, neo, 
gpt, dhfr, ada, pac, hyg, CAD, GS and mdrl, and hisD are contained in an usable selectable marker 
gene. The given selectable phenotype identifies a recipient cell and makes it possible to isolate. 
[0171] 

The gene (for example, ada, GS, dhfr, and a multifunctional CAD gene) which carries out the code of 
the selectable marker has the added property which enables selection of a cell including the selectable 
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marker and the adjoining genome array of a copy which increased. This description offers a device for 
the copy which increased to make tiie copy number of a desirable contiguity or a desirable connection 
gene increase intentionally. Other arrays which draw the mutant and the copy which increased of these 
arrays that show the improved selection property are usable. 
[0172] 

The sequence and the number of components under DNA array may be various. For example, sequence: 
It is [ - It is a splice-donor part. / -- You may be the second targeting array, or it sets to an alternative, 
and is the first targeting array / - It is a control array. / - It is an exon. / - It is a splice-donor part. / ~ It 
is DNA which carries out the code of the selectable marker. / -- You may be the second targeting array. ] 
the first targeting array. ~ It is a selectable marker. ~ It is a control array. ~ It is an exon. The subset of 
the cell by which the cell which builds a structure into stability will survive processing by the selection 
agent, and teansfection was carried out to; stability is a homologous recombination cell. A homologous 
recombination cell can be identified with various techniques including PGR, Southern hybridization, and 
phenotype screening. Sequence of a structure: It is [ ~ It is a splice-donor part. / ~ It is the intron. / ~ It 
is a splice-acceptor part. / ~ You may be the second targeting array. ] the first targeting array. - It is a 
selectable marker. ~ It is a control array. ~ It is an exon. 
[0173] 

Or the sequence of the component under DNA array is [ ~ It is a splice-donor part. / ~ It is the second 
targeting array. / ~ You may be the selectable marker 2 or it is the first targeting array. / - It is a control 
array. / - It is an exon. / - It is a splice-donor part. / ~ It is the selectable marker 1 . / ~ It is the second 
targeting array. / ~ You may be the selectable marker 2. ] the targeting array of :first. ~ It is the 
selectable marker 1 . - It is a control array. ~ It is an exon. By this arrangement, the selectable marker 2 
may show the property of shade sexual selection. That is, the gene product of the selectable marker 2 is 
selectable on the contrary by the growth under suitable culture-medium formula containing ** (typically 
drugs or a metabolite analog) which kills the cell which has discovered the selectable marker 2. The 
recombination between the targeting array which adjoins the selectable marker 1, and the homologous 
array in a host cell genome produces the nest made into the target of the selectable marker 1, and, on the 
other hand, the selectable marker 2 is not incorporated. Although it rearranges and transfection of the 
event is carried out to stability with the selectable marker 1, such a cell by which transfection is not 
carried out to stability with the selectable marker 2 is generated, and such a cell is selectable by the 
growth in the culture medium containing the selection agent chosen in opposition to the selection agent 
and the selectable marker 2 which are chosen in support of the selectable marker 1 . 
[0174] 

A DNA array can also include a positivity [ which enables selection of the cell which includes the copy 
which the marker increased again ] selectable marker. The copy which such a marker increased produces 
coincidence magnification of the adjoining DNA array. For example, sequence of a component: It is [ ~ 
It is an exon. / - It is a splice-donor part. / ~ You may be the second targeting DNA array. ] the first 
targeting array. - It is the electropositive selectable marker to which a copy number is made to increase. 
~ It is the second selectable marker (based on a request). ~ It is a control array. As for the gene 
activated, it is possible for a cell includmg the copy which the selectable marker gene increased to make 
it increase further by inclusion of a selectable marker gene in which it has a selectable property by 
cultivating a cell under existence of a suitable selectable agent. It will be increased to the selectable 
marker gene and the tandem by the endogenous gene activated. It is possible for a multi-copy **** cell 
to produce protein with a very desirable high level for the endogenous gene activated, and it is in. It is 
useful to vitro protein production and gene therapy. 
[0175] 

The marker gene of selectable and others does not immediately need to adjoin mutually. 
DNA ~ an array / a homologous recombination improver / non-homologous edge connection inhibitor 
complex The homologous recombination between the targets DNA DNA, for example, the chromosome 
in a cell, chosen [ which are chosen and are double-stranded-DNA-arranged ] can promote by 
approaching the part made into a DNA array and a target very much enough, and offering ** which 
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increases homologous recombination, for example, Rad52 protein, and ** which checks non- 
homologous edge connection, for example, Ku deactivator, (for example, anti-Ku antibody). The 
concentration of** from which "approaching very much enough" prevents a homologous recombination 
improver and/or non-homologous edge connection in this specification points out installation of ** 
which checks a sufficient homologous recombination improver or non-homologous edge connection to 
offer the homologous recombination between the alteration of a part made into a target, for example, a 
DNA array, and a target sequence at a higher rate, or both. It is possible to offer the installation which a 
DNA array, a homologous recombination improver, and ** that checks non-homologous edge 
connection approached very much mutually using some approaches. A homologous recombination part 
is made to carry out localization of the activity of compounds, such as Rad52 and Ku inactivation 
molecule, for example, anti-Ku antibody etc., by approaching Target DNA very much and medicating 
him with these compounds of each other [ and ]. For example, partial inhibition of Ku activity may be 
more desirable than all cell inhibition of Ku activity, 
[0176] 

Contiguity of a DNA array, a homologous recombination improver, and ** that checks non-homologous 
edge connection is maintainable by introducing these elements as some complex. For example, DNA- 
protein complex is usable. The core of DNA-protein complex may consist of double-stranded-DNA 
arrays which it is going to introduce into the part to which Target DNA is chosen. Even if a DNA array 
top, for example, all the arrays or edge of a DNA array, has few single strand protrusion edges of for 
example, a DNA array, on the part, a homologous recombination improver, for example, Rad52 protein, 
or its fragment adheres, for example, coating may be carried out to it. Ku deactivators, such as ** which 
checks the non-homologous edge connection which is carrying out covalent bond to a DNA array or one 
of homologous recombination improvers, for example, anti-Ku antibody etc., can be further included by 
DNA-protein complex. The noncovalent bond of the ** which checks non-homologous edge connection 
may be carried out to the DNA array or the homologous recombination improver again. 
[0177] 

By providing into liposome or a vesicle, mutually, it approaches very much and a compound can also 
maintain ** which checks a DNA array, a homologous recombination improver, and non-homologous 
edge connection again. For example, the liposome suspended solid is usable also as a carrier which can 
be permitted pharmacologically [ these elements ] again. A liposome suspended solid can be prepared 
according to the approach learned by this contractor so that it may be indicated by U.S. Pat. No. 
4,522,811. 
[0178] 

** which check a DNA array, a homologous recombination improver, and non-homologous edge 
connection may be some mixed solutions which can carry out a microinjection to a cell again, or all 
compound three [ these ] exist in a cell at coincidence - as ~ these compound each ~ other things - 
then, you may introduce quickly. Acceptor agency conveyance, electroporation, and calcium phosphate 
precipitate are included in other approaches of introducing these one or more compounds. 
[0179] 

Cell The founder and the secondary cell which are going to carry out transfection can be obtained from 
various organizations, and are under culture, and contain the cell strain in which maintenance and 
growth are possible. For example, the element (for example, a lymphocyte, a bone marrow cell) with 
which fibroblast, a keratinization cell, an epithelial cell (for example, a mammary gland epithelial cell, 
an intestinal epithelium cell), an endothelial cell, a neuroglia, a nerve cell, and blood were formed, 
muscle cells, and these somatic cell kinds of precursor is contained in the founder and the secondary cell 
in which transfection is possible. Primary cell culture is preferably obtained from the individual 
medicated with the transfection founder or a secondary cell (namely, self-cell). However, primary cell 
culture may be obtained from the donor (except a recipient) of the same kind (namely, allogeneic cell) or 
another kind (namely, different-species cell) (for example, a mouse, a rat, a rabbit, a cat, a dog, Buta, a 
cow, a little bird, a sheep, a goat, a horse). 
[0180] 
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Transfection is carried out in the vertebrate and exogenism DNA array to which the founder or the 
secondary cell of the mammalian origin carries out the code of an exogenous DNA array, for example, 
the therapy protein, preferably, and it is in. vitro and in It is both vivo and it is possible to produce the 
extended period and the therapy protein by which a code is carried out possible [ stability and 
reappearance ]. Furthermore, the transfection founder and a secondary cell are suitable level 
physiologically, and are in. It is vivo, and can discover the product by which a code is carried out, and 
collect cells after transplantation, and it is made to increase on the occasion of re-culture, and it is 
possible for the property before tiie transplantation to be shown. 
[0181] 

Or transfection is possible in the vertebrate and exogenism DNA array in which the founder or the 
secondary cell of the mammalian origin includes a control array preferably. One or more :promotors and 
enhancers, UAS, a scaffold adhesion field, or an imprint binding site is included in the example of such 
a control array. A targeting event can put under the accommodation the endogenous gene which 
produces insertion of the control array of a DNA array and is made into a target (for example, thing for 
which a promotor, an enhancer, or both are inserted in the upstream of an endogenous gene or regulatory 
region). It is possible for a targeting event to produce deletion of an endogenous control array, such as 
deletion of the organization specific negative control array of a gene, in coincidence by request. A 
targeting event can permute the existing control array and can be permuted by the enhancer which shows 
the enhancer which has cell species-specific which is more larger than a natural existence element, or is 
different fi-om it in;, for example, an organization specific enhancer, different control fi-om a 
corresponding non-transfection cell, or an induction pattern. In relation to this, deletion of the natural 
existence array is carried out, and a new array is added. Or although an endogenous control array is not 
removed or permuted, it is destroyed by the targeting event that it is because targeting of the exogenous 
array is carried out into an endogenous control member etc., or it is made into inability. Installation of 
the control array by homologous recombination may produce the founder or the secondary cell which 
discovers the therapy protein which is not usually discovered, or [ furthermore, / that the installation to 
which targeting of the control array is carried out creates therapy protein ] - or normal, although 
contained ~ or [ the cell which is small quantity (physiologically normal amount of under lower level) 
more, or is a deficit mold, and / increasing the content or production, although therapy protein is 
physiologically created on normal level ] - or it is usable into the cell which it is going to increase. 
[0182] 

The transfection founder or a secondary cell may give selectable phenotype, and may also include the 
DNA array which makes the identification and isolation easy and which carries out the code of the 
selectable marker again, they are abnormalities through use of the ensemble of the transfection founder 
or a secondary cell at the approach and list which produce the clone sexual cell stock of the transfection 
founder who discovers a DNA array to stability, the approach of producing a secondary cell, and such a 
transfection cell and a heterogeneity cell strain, clone nature, and a heterogeneity cell strain ~ again ~ 
** ~ or [ treating the condition which is not desirable ] ~ or the approach of preventing is a part of this 
invention. 
[0183] 

Production of the transfection of the founder or a secondary cell, homologous recombination and clone 
nature, or a heterogeneity cell strain Vertebrate tissue can be obtained by the standard approaches of 
obtaining the organization source of supply of a punch biopsy or the target primary-cell-culture kind, 
such as other methods of operation. For example, a punch biopsy is used for obtaining the skm as a 
source of supply of fibroblast or a keratinization cell. The mixture of primary cell culture is obtained 
fi-om an organization using known approaches, such as enzyme digestion or explantation. When enzyme 
digestion is used, enzymes, such as coUagenase, hyaluronidase, dispase, pronase, a trypsin, elastase, and 
a chymotrypsin, are usable. 
[0184] 

Before carrying out direct transfection of the produced primary-cell-culture mixture or performing 
transfection, it cultivates first, and it may remove from a culture plate and you may re-suspend. Together 
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with DNA containing DNA which carries out the code of the selectable marker by request which it is 
going to introduce into a genome, primary cell culture or a secondary cell is processed in order to attain 
transfection. Furthermore, it is independent or Rad52 protein or its fragment and Ku inactivation 
molecule, for example, anti-Ku antibody, and the foxmder or a secondary cell is doubled as some 
complex. 
[0185] 

The transfection founder or a secondary cell can be created by electroporation. Electroporation is 
performed with suitable potential and electric capacity (and corresponding time constant), and produces 
penetration of the DNA structure (kind) to the founder or a secondary cell. Electroporation can be 
performed over the potential (for example, 50 to 2000 volts) and the corresponding electric capacity of 
the large range. Usually, the total DNA of about 0.1 to SOOmicrog is used. 
[0186] 

Preferably, transfection of the founder or the secondary cell is carried out using a microinjection. Or it is 
possible to carry out transfection of the cell using known approaches, such as calcium phosphate 
precipitate, qualification calcium phosphate precipitate and polybrene precipitate, liposome fusion, and 
acceptor agency gene conveyance. A stable transfection cell is isolated, it cultivates the bottom of a 
culture condition, and sufficient time, and subculture is carried out, and a stable transfection secondary 
cell is proliferated, and the clone sexual cell stock of a transfection secondary cell is produced. Or 
subculture of more transfection cells than 1 is cultivated and carried out, and production of a 
heterogeneous cell strain is produced. 
[0187] 

A cell is maintained under the conditions which make homologous recombination possible so that it may 
be known by the technical field concerned after transfection (Capecchi(1989) Science 244:1288-1292). 
[0188] 

The homologous recombination founder or a secondary cell can produce one of the clone sexual cell 
stocks or heterogeneity cell strains of sufficient size to be an effective dose and provide an individual 
with therapy protein through a sufficient number of doubling. Generally, the skin of 2 is obtained by the 
biopsy 0.1cm, and it is thought that this contains 100,000 cells, and a clone sexual cell stock is produced 
using a;l ** cell, and the homologous recombination secondary cell of 100 million is produced through 
doubling of about 27. When it is going to produce a heterogeneity cell strain from the original 
homologous recombination ensemble of about 100,000 cells, only doubling of 10 is needed for 
producing the cell of 100 million. 
[0189] 

The number of the cells needed for homologous recombination clone nature or a heterogeneity cell 
strain is various. And use of a homologous recombination cell, the functional level of tiie exogenous 
DNA array in a cell although not necessarily limited, The various factors in a cell which include a 
patient's age, surface area, and a clinical condition in the functional level of the changed DNA array, the 
transplantation part (for example, the usable number of cells is restricted by the anatomical part of 
transplantation) of a homologous recombination cell, and a list are accepted, if these factors are put on a 
visual field, it has an isolated growth hormone deficiency, otherwise, in order to convey the therapy 
level of a human growth hormone to a 10kg healthy patient, the homologous recombination fibroblast of 
500 million will be required firom about 1 (the volume of these cells ~ almost -- a patient's thumb -- very 
~ tip extent ~ it is). 
[0190] 

It is possible to determine the effectiveness in which the approach indicated by this specification 
increases homologous recombination in a cell using some approaches. For example, since the non- 
conservative substitution in a cell, for example, a human cell, is detected, it is possible to design an 
experiment system. A permutation may be a permutation of C to T in the CGA codon of the exon 3 of 
the HPRT gene which is a part of Xhol part. This mutation generates the conclusion signal of TGA, and 
this produces the HPRT shade sexual expression mold by which score attachment is carried out with 
resistance in 6-thioguanine (6-TG). This mutation is accompanied by the corresponding deletion of a 
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Xhol part again. Briefly, a DNA array including the permutation of C to T can be introduced by carrying 
out a microinjection to Homo sapiens fibroblast as some complex containing ** which inactivates ** 
which increases homologous recombination, and Ku. It is made to increase before introducing a cell on 
the culture medium which cultivates a cell and contains 6-TG. Then, score attachment of the 6-TG 
resistance clone is carried out, and existence of a mutation DNA array is determined. Existence of a 
homologous recombination event is detectable using a HPRT specific probe by carrying out southern 
blot analysis of the Xhol digestive genomic DNA. A resuh can also be compared with the reference cell 
introduced into the bottom of the nonexistence of ** to which a mutation DNA array inactivates ** 
which increases homologous recombination, and Ku again. 
[0191] 

Transplantation of the clone sexual cell stock of a homologous recombination secondary cell, or a 
heterogeneity cell strain The homologous recombination cell produced as mentioned above can be 
introduced into the individual which is gomg to convey therapy protein using a known approach. Then, 
a clone sexual cell stock or a heterogeneity cell strain is introduced into an individual using various 
routes of administration and various parts (for example, the inside of the bottom of the renicapsule, 
hypodermically, a central nervous system (the inside of a subarachnoid cavity is included), a blood 
vessel, liver, and internal organs, intraperitoneal (the inside of a hawser is included), or muscle 
implantation graft) using a known approach. If transplanted to an individual, a homologous 
recombination cell will produce the therapy product by which a code is carried out to an exogenous 
synthetic DNA, or a homologous recombination cell will discover the therapy protein by which a code is 
carried out to an endogenous DNA array under exogenous control array accommodation. For example, 
the individual which is the bleeding disorder caused to blood by the deficit of the factor IX usually seen 
and which is diagnosed as hemophilia B is the candidate of gene therapy. ; which performs a pellicle 
skin biopsy to a patient ~ this is the simple treatment which can be carried out based on an outpatient 
department. About 1 minute is mostly taken for this to remove by taking the piece of the skin of the 
magnitude of the head of a match from under an arm. Processing of the sample is carried out, and 
genetic manipulation is carried out so that a patient cell (fibroblast in this case) may be isolated and the 
lost factor IX may be produced. Based on a patient's age, weight, and a clinical condition, a number of 
cells needed are proliferated by large scale cultivation. All processes should require four to six weeks, 
and introduce into an individual a suitable number of cells by which genetic manipulation was again 
carried out to the end of this period by the outpatient department (for example, thing for which these are 
poured in and returned to the bottom of a patient's skin). A patient can produce the own factor IX here, 
and is not a hemophiliac any longer. 
[0192] 

It is possible to treat other abnormalities or diseases using the same approach. For example, low height 
can be treated by medicating an individual with a human growth hormone by transplanting the founder 
or the secondary cell which discovers a human growth hormone. 
[0193] 

Generally the cell to be used is a cell by which genetic manipulation was carried out to the patient 
imique target, as this example suggests. However, it is possible to obtain a cell from another individual 
of the same kind or a different kind. Use of such a cell may require use of the obstruction equipment 
which prevents administration of an immunosuppresant, the alteration of a histocompatibility antigen, or 
refusal of a transplantation cell. 
[0194] 

Probably with many diseases, this is a single time therapy, and many gene therapy measures are needed 
in other things. 

The transfection founder or a secondary cell is independent, or can be prescribed for the patient 
combining the obstruction for checking the immunoreaction to the cell in a recipient test subject, or **. 
For example, it is possible to medicate a test subject with an immunosuppresant, and to check the 
normal reaction in a test subject, or to interfere with this reaction. Preferably, an immunosuppresant is 
an immunosuppressive agent agent which checks T cell/or B cell activity in a test subject. The example 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 8/1 5/2007 



JP,2003-526376,A [DETAILED DESCRIPTION] 



Page 9 of 21 



of such an immunosuppressive agent agent is commercially available (for example, Cyclosporin A is 

commercially available from Sandoz Corp. and New Jersey East Hannover). 

[0195] 

An immunosuppresant, for example, drugs, is sufficient dosage to attain the desirable therapy 
effectiveness (for example, inhibition of refusal of a cell), and a test subject can be medicated with them. 
The medication range of an immunosuppresant is known by the technical field concerned. Freed et al. 
[ for example, ] (1992) N. Engl. J. Med. 327:1549; -- Spencer et al. (1992) N. Engl. J. Med. 327:1541; -- 
Widner et al. (1992) N. Engl. J. Med. Please refer to 327:1556. A medication value may be various 
according to factors, such as a disease condition of an individual, age, sex, and weight. 
[0196] 

Another ** usable although T cell activity is checked in a test subject is an antibody, its fragment, or a 
derivative, in or [ making a T cell drained in vivo ] - or the antibody which can be isolated is known by 
the technical field concerned. Polyclonal antiserum, for example, antilymphocyte serum, is usable. Or 
one or more monoclonal antibodies are usable. The monoclonal antibody combined with CD2, CD3, 
CD4, CDS and CD40 on cell surface, and CD40 ligand is contained in a desirable T cell exhaustion 
antibody. Such an antibody is known by the technical field concerned, and is commercially available 
from for example, an American type culture collection. The desirable antibody combined with CD3 on a 
Homo sapiens T cell is 0KT3 (ATCC CRL 8001). 
[0197] 

or [ whether a T cell is made drained within a recipient test subject, or that it is isolated ] ~ or the 
antibody to check is the dosage which checks refusal of a cell on the occasion of transplantation, and can 
prescribe [ a suitable period and ] a medicine for the patient An antibody is administered intravenously 
in the carrier which can be permitted pharmacologically preferably, or a diluent (for example, 
physiological saline solution). 
[0198] 

In a recipient test subject, the option which interferes with the immunoreaction to a cell or checks this 
reaction is using an immunity obsmiction. An "immunity obstruction" points out the equipment which 
serves as an obstruction between the cells which participate in the cell and immunoreaction in a test 
subject which were prescribed for the patient in this specification. For example, a cell can prescribe a 
medicine for the patient in implantable equipment. Although a semipermeable obstruction, i.e., a 
nutrient, and a product diffuse implantable equipment in an obstruction and out of an obstiniction, it may 
also contain the cell contained inside the obstruction which bars penetration of a larger immune system 
component, for example, an antibody, or complement. Typically, implantable equipment contains the 
core which arranges a matrix, for example, a hydrogel, or a cell. By request, semipermeable coating may 
enclose gel. When arranged gel incore, tiie cell prescribed for tiie patient should be isolated from the cell 
of an immune system, and should be covered from a host's cell and cytotoxic antibody. Preferably, 
permselectivity coatings, such as PLL or PLO, are used. A recipient's immune system component 
advances and coating often has the stoma which bars destroying the cell in implantable equipment. 
[0199] 

Many approaches of wrapping a cell entirely are learned by the technical field concerned. For example, 
in order to wrap the cell for production entirely, the encapsulation and other encapsulation methods for 
obtaining semipermeable water-insoluble nature gel are indicated by U.S. Pat. No. 4,352,883 using 
water-soluble rubber (gum). Other usable implantable equipments are U.S. Pat. No. 5,084,350, U.S. Pat. 
No. 5,427,935, and WO released to 27 in July, 1995. It is indicated by 95/19743, U.S. Pat. No. 
5,545,423, U.S. Pat. No. 4,409,331, U.S. Pat. No. 4,663,286, and the Europe patent No. 301,777. 
[0200] 

Use of the homologous recombination founder, a secondary cell, and a cell strain The homologous 
recombination founder and a secondary cell, or a cell strain has large applicability as the vehicle or 
conveyance system for therapy protein, such as Actuation DNA, in an enzyme, hormone, cytokine, an 
antigen, an antibody, a coagulation factor, an antisense RNA, control protein, imprint protein, an 
acceptor, structural protein, new (un-optimizing) protein and a nucleic-acid product, and a list. For 
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example, although not necessarily limited using the homologous recombination founder or a secondary 
cell Erythropoietin, calcitonin, a growth hormone, an insulin, in SURINO tropine. An insulinlike growth 
factor, parathyroid hormone, alpha2-interferon (IFNA2), A beta interferon, a gamma interferon, a nerve 
growth divisor class, FSHbeta, TGF-beta, a tumor necrosis factor, glucagon, the bone growth factor -2, 
the bone growth factor -7, TSH-beta, Interleukin 1, interieukin 2, interleukin 3, interleukin 6, interieukin 
11, interleukin 12, CSF-granulocyte (GCSF), A CSF-macrophage, CSF-granulocyte / macrophage, and 
immunoglobulins Catalyst nature antibodies, proteinkinase C, a glucocerebrosidase, superoxide 
dismutase, A tissue plasminogen activator, urokinase, Antithrombin III, DNase, the alpha-galactosidase, 
tyrosine hydroxylase, a blood coagulation factor V A blood coagulation factor VII, a blood coagulation 
factor VIII, a blood coagulation factor IX, a blood coagulation factor X A blood coagulation factor XIII, 
apolipoprotein E, apolipoprotein A-I, Globins, a low-density lipoprotein acceptor, IL-2 acceptor, and IL- 
2 antagonists An alpha- 1 -anti trypsin, immunoreaction qualification agents, beta-GURUKO ceramidase, 
alpha-IZURONIDAZE, alpha-L-IZURONIDAZE, glucosamine-N-sulfatase, Alpha-N-acetyl 
glucosaminidase, acetyl-coenzyme-A:alpha-glucosamine-N-acetyltransferase, It is possible to supply N- 
acetyl glucosamine-6-sulfatase, the beta-galactosidase, the beta-glucuronidase, N-acetyl galactosamine- 
6-sulfatase, and therapy protein including fusibility CD 4. 
[0201] 

As for all the patents and bibliographies that are quoted by this specification, the whole is used for this 
specification. Other modes are within the limits of a claim. 
[Layout Table] 
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BBQDBNCB I<XSTX8a 

<H0> Bvguenli Xvanov ' 

<iao> MBTBQos OP jvsptmxm mmiJCKxm wBooKBisaTioM 

<130> 10378/016Q01 
<X60> 9 

<L70> raatissg for Wiadcws VersLon 3.0 
<aio> 1 

<211> 7622 

<212> DWV 

<213> Bomo aapisns 



<400> 1 

ggatcegaga acatagaagg agcaggtaat ttatcaaggc 
tootattttg aggaoaggaa tggtggotca eaeotgtaat 
aggtgggtgg attgottgag totaggattt tgagaeoago 
ctgtotctac taaaaataot aaaattaacc agtoatggtg 
gctactctgg tggctgaggc acaagaatoa cttgaaoctg 
gctgagaotg tgcoaottoa ctceagoctg ggtgaoagaa 
tatgtatata taoacacata taatagatae ataaaoatat 
tatatatatt atatataata tataaaoata tataaatata 
tatataaaoc aaaoataaag gaataatttt gggggaaaat 
oataggotgt tgagtatatg cacagaaatt oaagagatot 
gtttaoeaga attaaeaaaa gaagtoaget gtgcatttaa 
aooaotgagg taggaacrtgg gaaotaagga agcgtaagao 
ttgggoattg gaggotgtgt aaggoagggt aagtgaatgt 
atggagtttt gaagtacttg taggagtago ttaggtgaaa 
caggcagagg gaotagaacc ttattaoott craaagaagaa 
tttgaggtgg tgggaggtgc tttaagoeaa tataggtgaa 
aataatgtto ggtoatttgfc taaatattga gtgatatate 
ttgottttat atagaaagaa gaaaaaagce oaagagagtt 
ttctagaaat aaaggaaggt gfcatoagaea gtttot£t& 
tgatatgeaa aatagaggaa aatoagggaa ttoatteaato 
tattagattg etgaaaagoo agacagggaa tatgaggoaa 
caagotccat ttatgtgcag gattggaggg acataggtgg 
tgagaeoacc tagcagaage toaaaooaca gctggggttt 
ccaggaggag ctgtocaatg ggatotggag ccagggagat 
gggaagoaga atgtaaaagg tagagagaaa taetccaaot 
oaatotocat tcacaaaggc aaaaaootgo taafcaoagoa 
oaaggteott totcoeaoaa aaciagagoao aaaaeoaago 
atagoaaaca ggctatggac oaaoocaaoa taaaagaaat 
atttggttoa agaaaagtat ttcagtaaot attatgtaae. 
ggaattcaaa ggtgaataaa aaagaaotot aaatttttat 
ctcaatgaga gtaatggoat taaotagcaa atatgctaat 
ggottagaat tgagagaaag gtctgggggp otettgaoag 
tgggaatctc tgaoctaaot gcaggtggaa atatiiaatat 
oaaactttgg atgatttotg tottggggtc totoeaatta 
agacoaotga ggtcaeeatg gotoaatgaa tagfccocotg 
tgaatatg«« ooooagottt gctaettaoa ggttgcattt 
toaaagaaga aoagt»aott otttaaaagg ttattgfcagg 
f^ffSfP agcactttgg gaggcggagg otagtggato 
aactagoetg goeaaoatgg tgaaactctg tototaoaaa 
otgggtgtgg tggoaeaoac otggaattcc? agotacotgg 
aottgagtot ggaaagcaga gggttgoagt gagecaagat 
tgggfcgaeae agtgagaeot tgtctaaaaa aaaaaaaggt 
tgtatatgaa qttotattta aoatgtttag ttaaatgoot 



atgaaoacgg 
oooaaoaott 
otggoeaaoa 
gfeggfcgtgoo 
ggaggoagag 
taagatfcotg 
ataoatatat 
tatatatata 
ofctoataaat 
tooagoaatt 
agtagaatgt 
agaaagtgct 
otoctagaag 
agaagaggag 
gcaaaaagaa 
tttgaoatag 
aatgtattaa 
ttatttctag 
aggaaaaqag 
eagagatttg 
teagagataa 
ggttccoaga 
ootcaotwaa 
catgbagtoa 
gotteottgo 
gagtgggaaa 
aiaaaaeaagg 
gatgagtgat 
agaaattota 
oaataaaata 
gagatgagct 
gooaaattca 
gggcatttag 
atgggattga 
gotttggagt 
atooteagtt 
otgggtgcag 
aottgaggeo 
aagaaattta 
gaggccgagg 
tgtaooaotg. 
tattgtgtta 
gtgtaattgfc 



gtgcttaatt 
taggacM^a 
tggcgaaato 
tttagfeeeoa 
gttgctagtga 
totoaaaaaa 
aatatataaa 
tatatatata 
gaaagaaoaa 
gaagaoattg 
gafcgagtgtt 
gaaotgagag 
otaootttaa 
aaaoatgtat 
taoatgtgao 
gaattccota 
agoooaagag 
agggaatatt 
aaatoacaoo 
gttgotcaag 
gtattagtga 
agooagaagg 
gotgggaooa 
otaooaggaa 
atboaofccto 
ageagcetgo 
aatgoatttg 
ttetttttto 
tttattttgg 
ttteaaaaae 
ageoataaga 
gagotgtttg 
aatagtggco 
tgagaaotgt 
caaaotgacc 
ttDt«atott 
tggotOBcgc 
aggagbtgga 
aaaaattttg 
oatgagoatD 
taotcaagcc 
ttgtaaatat 
ooaabgtgot 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
.1020 
1080 
II40 
1200 
1260 
1320 
1380 
1440 
1500 
1660 
1620 
■ 1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2260 
2340 
2400 
2460 
2520 
2580 
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ottctagoto ac±goaoaga oaauotgat toaotgaaat oatggaattg oagcaaagaa 2640 

caaatctaat taatgtaggt caaaogggag gactggagtt attattcaaa tcagtctccc 270O 

tgaaaactca gaggctaggg ttttatggat aatttggtgg geaggggaot agggaatggg 2760 

tgctgctgat tggttgggga atgaaatagt aagattgtgg aaaactgtcc tccttcattg 2820 

agtctgctto cgggtgtagg ocacaogacc agttgagtoa tgaagcatgo gtooaagtgg 2880 

agtcagtttg ttgccagaat goaaaagcct gaaaaatgto toaaatgato aaotgtaggc 2940 

tccacaataa tgatattatc tataggagca attggggaag tMoaaatct tgtgaoctet 3000 

ggaoaoataa ofccotgaact agtaagggat bataaaaaoo atgoctatat ofctataagaa 3060 

ttcaggtccc occataatco taatotoaca gcattteatt tgtttagaaa ggocattttc 3120 

agtccctgag caaggagggg gttagtttta ggataggact attatccttg cttcgttaaa 3180 

otataaacta aattcctccc atggttagct tggcotaoac otaagaatga gtgagaaoag 3240 

caagootgtg aggotagagg oaagatggag tcagooatgc tagatttatc ' toactgtcat 3300. 

aacotttgca aaggoagttt caoctgggao ataggaggta otcaatgaaa aagaagotat 3360 

taatattaaa attttaaaaa tgaatttaag gaaotaatac tatgtacata ttagtoalita 3420 

aaaoaaagtg gttoatttao attcaoacaa ataaatcttg tgattataca taggtaatat 3480 

gaaaaacttt gttttctfcto ataataoaag gtattagoaa tagatatagt aatgttagca 3540 

ttcctttgga aaaaatgaaa agatttataa ttttccaaga atcattagta tttttattta 3600 

atatacataa tataaaattfc attoattcta taacttggaa atatgottgc tteiccaatta 3660 

otgacagatt tcaaaatatt totataotca oaatattoat ttaoataaat attgatttgg 3720 

taottaoaat gtgtactgot atgctaagtt ttgtctttgt oaaaoatatt ttataaaato 3780 

ataataatag atgaafcocaa ottttggtaa oooaogtgco tgaaooootg ctgttaaoag 3840 

goaaagtgtg gtaggtacag atctataect aecaoottcc tctacocacc agcatctgca 3900 

oeoaeoaooo oteeecaoeo aooattatot ataooaaooa oooofcoooaa cctaeoagoa 3960 

totgcBccoa eoaoaoogco oaccoaocac catgtacaet oactaoaoct tcoagooatc 4020 

aopatotgoa ocoatioaato otoooeateo aeaagoatot goaoooaooa oatttccota 4080 

ootaccagca tcttoaotoa ooaoototoc accoaocago atotgcaccc acaaoccctc 4140 

cteacocacc agagtctgca tccabcacac ttgcoeaoto gotagoatct gcaccatoaa 4200 

gctctgcott ottgoctaat acgggatgag ctctooatgg ttotgcctaa agaoaatgct 4260 

tccactcote ttetataaco oatttoottt taootottoa agtaoaotto agaaottcto 4320 

totcottctg ataocaaott ttteeacttt aotcaatcat tectateaoo ataoaaaogt 4380 

gtttatttet ceoatottaa agttaaaaat eaaaagaaaa ttgtctgcgg ccaggcacgg ■ 4440 

tggctoaoge otgtaatooo aaoaotttgg gaggooaagg agggttggat gacttaaggt 4500 

taggagttoa agaocagcct ggocaaeatg gtgaaaoooa tctotactaa aaatacaaaa 4560 

attagcoagg oatggtggoa oatgeotgta gteteaggta ottgggaggc tgaggccaga 4620 

gaatggcttg aaocogggag gcagaggttg cagtgagocg agattgtgoo ottgaabtoc 4680 

agcctgggtg acagagtgag aotcoatota aaaaataaaa aataaaaata aatCcaaaaga 4740 

aagttatttt tacccaacat ccacattaac eaaataooea tttotttatt gatotMgta 4800 

aaaaaaagot cttggaaaaa ttgtotatat tDaofcatgao ttatotoctb oaaatoactt 4860 

aaaoacatac caatcaggtt tttgttttca tcattcoaa'a gtaactttta aagecaagga 4920 

oagtagcgaa otttaoatcg catatgoatt gtgaagttct tgatectcafc cttacttaac 4980 

ctgtcagcag tatctgacac aggtgtcaot ggotoctcoc tgagatgotc tctttatttg 5040 

gctttgggga caocatatto tcccToattcc tactttcctc aatggccctc ctcagtctcc 5X00 

tttggaaaga ggaaaaagaa acttcattat otcctggatg tagtacaaae aaoteaagct 5160 

oaaoatgtgc atactgaact ooatttcctt ttoccaaact tcgacattta cagcoatocc 5220 

cttteagctg atagcaagtt tatccttcca gctaotoaaa ooagaatotfc tagagcQatc 5280 

ottgaoeott ttcetcctct oacactcaao atetatooat oagaaaattt tgttggttct 5340 

aotttoaaaa tgoataoaga gtcagagcat gtertcattac otooaatagc tacoafcacta 5400 

gtetgaacaa aeatcattte toaootggg« tattgaaoaa aaateattto taaoatgggt 5460 

tattgatagc atcetaaogg gtottoctgt ttcttggttc ccotatatta gcaaoacagc 5520 

agtcagagga gtccttttag aaoteaatca gatoatgtoa ogtoaotoot otaottaaaa 5580 

tocttcaatg ggtccoatta oaoaaagagt aoaaaooaga gccottaoao tggtotacaa 5640 

gtteeaacat ttgactcetg ttatctctct gaoatoatat tctaatatta otgctgttgt S700 

Gottttgoto oagtcaoaot gtttgattag taaatattta ttaaacaaag oaatootagt 5760 

eteoaaagag atcatagttt attggaggaa aoaagagoot ataaatggfct aoacaoagaa 5820 

ggtagtgatt atggttotce ctoaoetcec atcotaaaet ttgacaggtg aaactcocct 5880 

ggatgttgaa ggttgaggaa fcttgooaggg ttoagggtgg tgttggagga ggcagggagg 5940 

aagoaaggac atttoaggca ggaagaaoat tacatgoaaa gatctaaaga tatgaatcag 6000 

caaoatiittt atggaattae aagtaaagta gaaagttctt getaaaaeat oaaaaaataa 6060 

agattfcgtga ttagggggoo agaatgtggg agggaaagag agataoagtt caeactuta 6120 

gacaggagcc agatcatgaa atgttttctc tttgtttgtt te±tecttca oagottttga 6X80 

tatgatcttg gagcaattfea ttaaooatat tfctttaatgo atetootgaa cagagtcaaa 6240 

gaaataottg gaaaggaoto tgaattteet gatttaaaga taoaaaagaa aaatetggag 6300 
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toaoaafctaa tttgagugg taaaggagtg ggtgtgctiac tgtatoaaal: ttaatttgta 6360 

oaaaatoato atctetagta aeattatttt ttctaatota otgcgtttag aotactttag 6420 

tttaagottga tetccctgto tatctaaaea ctgattoacjt taoagoeuigo ttoaggotag 6480 

eattggtcat attaataoee aaeaaatooa caaggtgtta gttgoaoatg attttgtata 6S40 

aaaggtgaac tgaga'b-ttoa ttoagtotac agotcttgoe aggoaaggca googaooaea 6600 

ggtgagtoti: ggcatcrtacc gttttoaagti gtgaeagota ebtttgaaat taoagatttg 6660 

toaggacatg gaggacaaaa c±agagottc tcactactgt tgtgfeaggaa atttatgott 6720 

gtcaacotgg cttgtaaaati atggttaata taaogtaato aotgbtagoa agtaaotgao 6780 

tttatagacc aatatgccto tottatgaaa tggtofctatt ttaaaoaaat gtgagcaaaa 6840 

gaaaatattt atgagattct aaaaatgaag aoataatttt gtagtataga attttcttgg 6900 

ccaggaatgg tggctoatgo ttgtaatcoo agoaotttgg gaggccaagg toagaggatt 6960. 

gattgagcct ggaaggttga agatgoagtg attoatgatt ataooaetgc actccagocfc 7020 

gggoa^acaga gcaagaocot gtotcwagaa aagaaaagaa ttttattttt cttttoag'ac 7080 

aaaaatagac tfctsaaataa taatggaaga acaaatatga tgatcaoaat tatcagagta 7140 

attacfcttat gaoagtoagc aataagattc taatotttaa at&tteotet gottaaatca 7200 

ttatattgga gttttgatct ataatatatt ccoaooctga cccaaaaatt gaagaaggac 7260 

aaggaaaaat gttgttecaa gaaaoaaaga tgtaagtaaa saggoataag gaaggaaaaa 7320 

aaacttttga agcaaaatgt gattgaggag gatgagoaga ceaattattt ttggtttggt 7380 

eagottaeat aatgattatc gttctttggt ttctcagttt ctagtgggat toettgtttg 7440 

cttcccagac caggatgaag acaotaoagt ttttottoot tttctgttgc tggaaagoaa 7S00 

totgctgoaa tagctgtgag otgaooaaoa tcaeoattge satagagaaa gaagaatgfco 7560 

gtttotgoat aagcatoaao aoeaottggt gtgotggota otgotaoaoo agggtaggta 7620 

oo 7622 

<210> 2 . . 

<211> 6038 

<212> D(» 

<213> Homo sapiens 

<400> i 

ggatoogaga aoatagaagg agoaggtaat ttatcaaggo atgeaoacgg gtgottaatt 60 

toetattttg aggceaggoa tggtggotoa eacetgtaat ccoaaoactt taggaagoea 120 

aggtgggtgg attgottgag tctaggattt tgagaccago ctggooaaoa tggcgaaato 180 

otgtotetac taaaaataot aaaattaaoo agtoatggtg gtggtgtgco tttagtocca 240 

gctaototgg tggotgaggo acaagaatca ottgaaectg ggaggoagag gttgoagtga 300 

gobgagaetg tgoeaottoa otooagoetg ggtgaoagag -taagattotg totoaaaaaa 360 

tatgtatata.taoaoaoata taatagatae ataaacatat atwatatat aatatataaa 420 

tatatatatt atatataata tataaaoata tataaatata tatatatata tatatatata 480 

tatataaacc aaaoataaag gaataatttt gggggaaaat ottcataaat gaaagaaoaa 540 

oataggotgt tgagtatatg oaoagaaatt caagagatot tcoagcaatt gaagaoattg '600 

gtttacoaga attcacaaaa gaagtoagct gtgoatttaa agtagaatgt gatgagtgtt $60 

accactgagg taggaactgg gaaotaagga agcgtaagae agaaagtgot gaaofcgagag 720 

ttgggoattg gaggotgtgt aaggoagggt aagtgaatgt otootagaag otaoetttaa 780 

atggagtttt gaagtaottg taggagtago ttaggtgaaa agaagaggag aaaoatgtat 840 
caggcagagg gsctagaacc ttattacctt caaagaagaa gcaaaaagaa taoatgtgae • 900 

tttgaggtgg tgggaggtga tttaagooaa tataggtgaa tttgacatag gacttcocta ' 960 

aataatgttc ggtcatttgt taaatattga gtgatatatc aotgtattaa agccoaagag • 1020 

ttgcttttat atagaaagaa gaaaaaagoa caagagagtt ttatttotag agggaatatt 1080 

ttotagaaat aaaggaaggt gtatoagcoa gtttctagto aggaaaaoag aaatoao&co 1140 

fcgatatgcaa aatagaggaa aatcagggaa ttoattaato oagagatttg gttgctcaag 1200 

tattagattg ctgaaaagoo agacagggaa tatgaggoaa tcagagataa gtattagfcga 1260 

caagotccat ttatgtgcag gattggaggg acataggtgg ggttccoaga agocagaagg 1320 

tgagaocacc tagcagaago tcaaaooaca gotggggtfct octoaoaaaa gotgggaooa 1380 

ocaggaggag otgfcocaatg ggatctggag ooagggagat oatgcagfcca otaocaggaa 1440 

gggaagoaga atgtaaaagg tagagagaaa tactccaaet gcttccttgc attcactttc ISOO 

oaatotccat toacaaaggo aaaaaootgo taataoagoa gagtgggaaa agoagootgo 1560 

oaaggtoctt tetcocacaa aacagagoaa aaaaooaagc aaaaaoaagg utgeat^lsg 1620 

atagoaaaca ggctatggac oaaoocaaea taaaagaaat gatgagtgat ttcttttttc 1680 

atttggttoa agaaaagtat ttoagtaaot attatgtaac agaaattcfta tttattttgg 1740 

ggMttoaaa ggtgaataaa aaagaaotat aaatttttet oaataaaata tttoaaaaae 1800 

oteaatgaga gtaatggcat taaebagcaa atatgotaat gagatgagot agooataaga I860 

ggottagaat Ugagagaaag gtctgggggc ctcttgaaag gcoaaattoa gagotgttbg 1920 
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tgggaatetc tgacctaaot gaaggtggaa atataaatat gggoatttag aatagtggoc 1980 

caaactttgg atgatttctg tcttggggto tctcoaatta atgggattga tgagaaotgt 2040 

agacoaetga ggtcacca-bg gefcccuatgaa tagtcccctg gctttggagt oaaaefagaee 2100 

tgaatatgaa aoooagcttt gotaottaoa ggttgoattt atootoagtt ttotoatott 2160 

tcaaagaaga acagtaaott ctttaaaagg ttattgtagg ctgggtge»g tggoteaego 2220 

ctgtaatcgc agoactttgg gaggoggagg ctagtggato aottgaggoo aggagttgga 2280 

aaotagootg gccaacatgg bgaaactotg fcotctaoaaa aagaaattta aaaaattttg 2340 

otgggtgtgg tggcacaoac otggaattco agctacctgg gaggoagagg oatgagoatc 2400 

acttgagtot ggaaagcaga gggttgcagt gagooaagat tgtaccaotg taotoaagoc 2460 

fcgggtgaaac agfcgagacct tgtctaaaaa aaaaaaaggt tattgtgtta ttgtaaatat 2520 

tgta-tatgaa cttotattta aoatgtttag ttaaatgcot gtgtaattgt ocaatgtgot 2580 

cttotagcto aotgcacaga oaaaaertgat tcactgaaat catggaattg oagoaaagaua 2640 

caaatotaat taatgtaggt caaacgggag gactggagtt attattoaaa teagtert;ceo 2700 

tgaaaactea gaggetaggg ttttatggat aatttggtgg gcaggggact agggaatggg 2760 

tgcftgctgat tggttgggga atgaaatagb aagattgtgg aaaaotgtoo beottcattg 2820 

agtctgottc cgggtgtagg ccaoaogacc agttgagtca tgaagoatgc gtccaagtgg 2880 

agtoagtttg ttgecagaat goaaaagcct gaaaaatgto toaaatgatc aaatgtaggo 2940 

tcoacaataa tgatattatc tataggagca attggggaag taacaaatct tgtgacctct 3000 

ggaoacataa ctcotgaaet agtaagggat tataaaaaoo atgootatat ottatoagaa 3060 

ttcaggtoco cccataatcc taatotcaca goatttcatt tgtttagaaa ggcoattttc 3120 

agtocctgag oaaggagggg gttagtttta ggataggact attatoottg ottogttaaa 3180 

ctataaacta aattcctccc atggttagofc tggcctacae ctaagaatga gtgagaacag 3240 

eoagootgtg aggctagagg oaagatggag fcoagccatgc tagatttatc toactgtcat 3300 

aaoetttgoa aaggcagttt cacctgggac ataggaggta ctoaatgaaa aagaagctat 3360 

taatattaaa attttaaaaa tgaatbtaag gaaotaatao tatgbacata ttagtoatta 3420 

aaacaaagtg gttcatttac attoaoaoaa ataaatettg tgattataca taggtaatat 3480 

gaaaaacttt crttt-bi^tto ataataoaag gtattagcaa tagatatagt aatgttagoa 3540 

ttcctttgga aaaaatgaaa agatttataa ttttooaaga fttcattagta ttrfcttattta 3600 

atatacataa tataaaattt attcattcta taacttggaa atatgcttgc ttaooaatta 3660 

etgaoagatt tcaaaatatt totataetoa oaatattoat ttaoataaat attgatttgg 3720 
taottaoaat gtgtactgct atgotaagtt ttgtctttgt caaacatatt ttataaaatc . 3780 

ataatcctag atgaatooaa ottttggtaa oeoaogtgoo tgaaooeotg obgttaaoag 3840 

gcaaagtgtg gtaggtaeag atotataoot accaocttoc totaoccaoe agoatetgca 3900 

cooaocaooc ctococaccc aecattatet ataeeaaoca ccoctccoaa ootaocagca 3960 

tctgcaocoa ccaeaccgcc caccoaceae catgtacactt eactacaeot tooagecatc 4020 

aooatcfcgaa cccatcaotc otoccoatoo aoaagoafcot goaoccaooa oatttocota 4080 

cctaooagca tcttcaetoa ceaoototco aeceacoage atotgeaoee aoaaoccoto 4140 

ctcaoeoaoo agagtctgoa tocatoaoao ttgoooaote gotagoatot goaooatoaa 4200 

gotctgcott cttgccstaat acgggatgag ctatccatgg ttctgectaa agaoaatgct 4260 

taoactoctc ttotataacc catttocttt tacctcttca agtaoaotte agaaettoto 4320 

tctccttotg ataccaactt tttocacttt actcaatcat tactatoaoo ataoaaaogt 4380 

gtttatttct cecatcttaa agttaaaaat caaaagaaaa ttgtotgogg ocaggoaogg 4440 

tggctoacgc ctgtaatcce aaaartttgg gaggcoaagg agggttggat gaottaaggt 4500 

taggagttoa agacoagcct ggooaaoatg gtgaaaccaa tetotactaa aaatacaaaa 4560 

attagoeagg oatggtggca catgcotgta gtoteaggta ettgggaggc tgaggooaga 4620 

gaatggettg aacccgggag gcagaggttg oagtgagocg agattgtgoo cttgoactoc 4680 ' 

agcotgggtg acagagtgag actooatcto saaaataaaa aataaaaata aaacaaaaga 4740 

aagttatttt tacccaacat ccacattaac caaataooca tttctttatt gatctttgta 4800 

aaaaaaaget otbgga&aaa ttgtctatab toactatgae ttatcteoto oaaataaott 4860 

aaaoaoatao oastcaggtt tttgttttca tcattcoaaa gtaactttta oagecaagga 4920 

oagtagogaa ctttaoatog oatatgoatt gtgaagttct tgatcctoat ottacttaac 4980 

ctgrlscagcag fcatetgacao aggtgtoaot ggctcotacc tgagatgctc tctttatttg 5040 
gotttgggge cacoatattc tooooattco taotttccto aatggooota otcagtetoo ■ 5100 

ttbggaaaga ggaaaaagaa aottcattat etootggatg tagtaoaaao aaotoaagct 5160 

oaaeatgtgo atactgaaot aoatttoett ttooeaaaot togaoattta oagooatccc 5220 

ctttcagctg atagoaagtt tatcottoea gotaotoaaa coagaatott tagagoeatc 5280 

cttgaccott ttcctcctct caoaetoaao atctatooat cagaaaattt tgttggttct 5340 

aotttoaaaa tgcatacaga gtoagagcat gteteafetao atcoaatago taooataeta 5400 

gtctgaaoaa aoatcatttc tcaoctgggt tattgaacaa aoatcatttc toaoptgggt 5460 

tattgatagc atcctaacgg gtcttootgt ttottggtto eootatatta gcaaoacagc 5520 

agtoagagga gtocttttag aactoaatca gatcatgtoa cgtoactcct ctacttaaaa 5580 

tcottoaatg ggtcocatta oacaaagagt aoaaaocaga gooottaoao tggtotacaa 5640 
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gttooaaaat 
oottttgoto 
otcoaaagag 
ggtagtgatt 
ggatgttgaa 
aagcaaggao 
eaaoat«l;tt 



ttgactootg 
cagtcacact 
ataatagttt 
atggttctco 
ggttgaggaa 
a^ttcaggca 
atggaattae 



ttatototot 
gtttgattag 
attggaggaa 
ctcacotccc 
-tttgcQaggg 
ggaagaaoat 
aagtaaagba 



gaoatoatat 
taaatattta 
aoaagagoot 
atootaaaet 
ttcagggtgg 
taoatgcaaa 
gaaagtto 



totaafcatta 
ttaaacaaag 
ataaatggtt 
ttgaoaggtg 
tgttggagga 
gatotaaaga 



otgcbgt'tgfc 
caatcctagt 
aoaoaoagaa 
aaaotecoct 
ggoagggagg 
tatgaatcag 



<210> 3 

■<2ll> 542 

<212> DKA 

<213> Homo eapiens 

<400> 3 

■bcaotgttag caagtaaotg aotttataga 

ttttaaacaa atgtgagcaa aagaaaatat 

ttgtagtata gaattttctt ggocaggaat 

gggaggccaa ggtcagagga ttgcttgagc 

ttataooaofe goactooago otgggouoa 

aattttattt ttcttttcag aoaaaaatag 

gatgaboBoa attateagag taattaottt: 

aaatattoot otgottaaat oattatattg 

gaeooaaaaa ttgaagaagg aoaaggaaaa 
aa 

<210> 4 
<211> 3213 
<aa2> DNA 
<213>' Homo aapiena 

<400> 4 

actaaoataa agctgaaggt gaataaaaaa 
oaaatacoac ataaaaagta aatatacfcta 
aoaaaatgot catttctcag tgtttgaoag 
tgactagata aactactaaa agttgttaat 
ttatotatta tagaaattoc tgtgoooatt 
aatatagttt aattgcatca fcgaaaataat 
eiaaactgatt otttctgctc tctctataba 
gatoacoaaa ttgtl^tgaag ootaggttte 
taoagttoao acaoaoatto tggggattta 
aagattgatg atttggggga attagagota 
tetgttgtga gotgtgtgaa toagagagtt 
gatgaaooaa tcaaaaataa taaotataat 
gatataastg gaaaoaaaaa aagttaaaag 
tttttttttt tgottttttg tttgtttatg 
ttataagaoa ctatatgcaa gootcwbggt 
aaaoaaaata aaaaggagaa attaaaaeae 
aaagaeaaat aggaagaaaa taagaaagag 
eaaaatgaca ggaataagfeo oteataaata 
ccaatgaaag aoagggagtg gotgaatgta 
gtggtgtoto acaootataa toeoagoatt 
goooaggagt togagaeeag ootggooaao 
aaaaaattag otgaacatgg l:ggoaeatgo 
oagaagaatt gottgiaaott gggaggfegga 
etgoacocea gcotaggtga oagaataaga 
acaaaaoaaa aaacccttag aoooaatgat 
taaagacaca tatagactga aggtaaaggg 
aacaaaaaga agcagaagot aoafctfcafcat 
tgaaaagaga gaaagaaggt oattatatag 
taacaattct aaatatatat tcaecoaaba 
tattagagcc aaagagagag atagaoagac 
aoocoaclttt cagcattgga cagateatoc 



oeaatatgcc 
ttatgagatt 
ggtggotoat 
ctggaaggtt 
gageaagaoo 
actttaaaat 
atgaoagtca 
gagttttgat 
atgttgttee 



totcttotga 
ctaaaaatga 
gottgtaatc 
gaagatgoag 
obgfcofcoaag 
aataatggaa 
goaataagat 
ofeataatata 
aagaaasaaa 



aaCggtiotrta 
agaoataatt 
ooagoaottt 
tgattoatga 
aaaagaaaag 
gaaoaaatat 
totaatottt 
ttoboaoeot 
gatgtaagta 



aboagggbba 
agttoooago 
aottaaoagt 
ttttgcawitg 
taagaacttt 
caataataca 
tagaotgatfa 
tgagggatgg 
ataoatoott 
ooaeaooeea 
tgatttagao 
gaetttboaa 
tggggagatg 
taateagtgt 
aaoetooaat 
aecao'eagag 
aaggoeatoa 
ataaoattga 
ttttaaaaaa 
ttgggagact 
atggoaaaao 
ctgtggbbec 
ggttgoagtg 
otctgcotoa 
tcatbgeota. 
atggaaaaat 
cagaoaaaat 
tgataaaggg 
ctggagtact 
coocatacaa 
agaoagaaaa 



gcoaaaoaaa 
aaaatobgaa 
ttgagooaat 
tatatttctg 
gagoatbtba 
atttatttgg 
ttataotaat 
aa'aatgatgfc 
taQaagtgoa 
gagggtggta 
atatatttag 
gatatagaoa 
aagtobgatt 
taooagttta 
ctaaaaoata 
aaaatcaaot 
aataateaga 
atgtaaatgg 
aatattaoac 
gagooigggtg 
oobgtsoboba 
agetaetaga 
agotaagatb 
aaaaaaaaaa 
oaagaagibat 
attetatgoc 
agaotgoaag 
gtocatttag 
caggtataba 
taataaotgg 
bbaacaaaoa 



bbbbeabggb 
bbgaaogbag 
aaaaabgbac 
aaaagaaagt 
abbgbbbaab 
bbbatbtaaa 
gbbgeotftaa 
oaoaaotatt 
ggaaaggbg^ 
tggtatgttg 
aaagaggaaa 
abaoagbbaa 
bbtbggbbbb 
aaabaabggg 
eaaeaaatac 
acabtaaaag 
aaabgaataa 
Botaagotct 
ogagetgtge 
gateacttga 
otaaaaatao 
gaggotgagg 
gatggagooa 
geaaaacaaa 
gettOBcott 
tatggaaacB 
aoaaaaaoba 
oaagagoabb 
aagcaaabab 
agactbcaao 
tcaaabbboa 



5700. 
5760 
5820 
5880 
5940 
6000 
6038 



60 
120 
180 
240 
300 
360 
420 
480 
540 
542 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600. 
660 
720 
780 
840 
»00 
960 
1020 
1O80 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
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'botgoaooat 
tagaataoBC 
gtcaoaaaac 
aocaoagact 
gagacaacca 
taataaattg 
tgttoaggtt 
oattottgta 
tLgtgaaoagg 
gaaotcagga 
aatocaaoto 
gaggcoagtg 
gaaagacaca 
gaaatcatca 
catgaooaag 
ggtttaatgt 
caggatctca 
otttatccafc 
tgetgoaata 
ataaataooc 
etaaaaaata 
otaotgttaa 
tatgtagcag 



aggf:aaaat.g 
attctt;ctco 
aaatcttaaa 
aagaaaaaaa 
ataecsBoaaa 
gaaaacctga 
ttgtattttt 
tttcttcatg 
ccaataaaaa 
tctgatggct 
aaattattaa 
ttttttctga 
ttaaaaagaa 
acaacaaatt 
tggaatttgt 
tgtccaatga 
ttctttttta 
tcatctgtta 
aacatgggag 
agtagtggga 
tagttagaaa 
tgataattta 
agagaaatga 



gaootagtag 
tcagcaeatg 
attfcagaaaa 

gaagtcccaa 
aaattaeutgg 
acaazuitaga 
tcatagtaoo 
gtttttgtat 
gfcaatgagao 
toaotgafcga 
aaaaatagag 
ttgaatotco 
agaaaaotgt 
agcaaaotga 
ootagagatt 
acataatgto 
tggctaagfca 
gacaootaag 
tgtaaatatt 
ttgotggatc 
aaatgaatat 
ttatatatta 
taaatgtttg 



atatttaoag 
gataattetc 
aaagtgaaat 

ataaatacaa 
atoattagaa 
taatteotag 
atgaagaaat 
ttottoatgg 
agsagccata 
attttgooaa 
gtggaoagaa 
cattatattt 
aggccaatat 
attceagaac 
eaagtgtggt 
etccagotoc 
gtactooatt 
ttgcttccaa 
ttgttgaoat 
atatggggga 
gatttagtat 
taaaateiaot 



aaoatt±gat 
iwggatatac 
aatatoaaao 
tctgagataa 
gataotatga 
aaacatacaa 
aoaagaattg 
aaooatgaag 
ctaaaaagta 
atatttaaaa 
totttccaaa 
taatoacata 
obotgatgaa 
acattaaaac 
taggtatgtg 
atcoatgtto 
gtgtataagt 
atcttagota 
aotgatttoa 
aaatggagat 
tcgatagoac 
aaaatagtat 



Qosaaagofcg 
oaaatgol^g 
gtbtfbefcobc 
aaaaggagae 
aactatatgo 
eatacfaggtfl 
tttebagaae 
aaataeacuia 
tcccagaaaa 
aaotoataec 
tgtattctat 
taaaaooaga 
oattgatgoa 
aatoattoat 
cagatoaatg 
ttgcaaatga 
gcoatatttt 
ttgtgaatag 
tt1:octttgg 
ggctaacggg 
aataggatga 
aaatgggatg 



<210> 9 

<211> 6679 

<212> Dm 

<213> Homo sapiens 

<400> 5 

gtogaeetge aggtcaaegg ateaottgag gaoagtagbt 
tagggagaot gtctotacga aaaatoaaaa aattatggoo 
gtaatcactg aactttggga catoaaggea agtggatoao 
otagoctggc caacatggtg aaaoootato toeaotaaaa 
atggtggcag gcacctgtaa tcocggotae toaggaggot 
acccaggagg cggaggttgo agtgagetga gatoacapca 
cagageaaga etctatctca aaaaaaataa aaaaataaaa 
tgcaDaoctc tagtctcagc taotcaggag gotgaggtgg 
gcagtcaagg otacagtgag ooaagatoat gceactacae 
gagaocctgt ctetaaaaaa ataataataa taaagaaaaa 
ctggtccata catactacta tgtatatagt ttgoaaaetc 
tttfcaggott gtgggccgta tggtctctgt cacaatcaot 
aaaagcagct ataaacaata catacatgaa ttttttatag 
tatgattttt acattttata aaataatott tttaaaaatt 
tgtaaaagoc ggcoagogcg coatcgticac gcctgtaatt 
ggtgggcaga tcacttgaga toaaoagttc gagacoagcc 
oatttotaet aaaaataaaa aaattagctg ggcatagtgg 
taottgggag gctgaggcag gagaatoget tgaaoctggg 
caaoatoatg coaotgoaot Qoagcotggg tgaoagagtg 
aaaaaagtgt aaaagccatfe ccteattcag tgtaoatoag 
taoteotget ctgaggcata ootgagaagt agagttgott 
tceacattaa ctagacacta ceaagttgcc atcoaaggag 
aotccooeea gcaacaaatg agagttaotc oagatoottt 
gtacQagatg aaaacaggaa gtgggagggg aagctgecag 
atacotggta gagccttctg gatgotggaa ggatgaataa 
oeootgtoag atoaotgtga otfcctgagoo tccagteeag 
gccagtgata atgag6ooto actctatgtt tggtotttat 
gtofcggattg agcogttatt oaagatgtao agotttettg 
aaacagoagg ggcttggoaa gatgatctaa otgoaaatoo 
tagttotgtg atcttgaaca agttttttea ottototgag 
oaooagttgg ttgacaggat gaaatgaoga agteocttao 
gggaggooaa ggcgggtgga tggcttgago ctgagaggtg 



oaagacoago 
gggoatggtg 
btgaggtaag 
aatacaaaaa 
gaggoaggag 
etgoaeteea 
aaattagoca 
gaggatoact 
tooagootgg 
aaoagctotg 
aaagatooag 
otgccotgtc 
acatogagat 
ttooootaao 
ccagcacttt 
tggooaaoat 
tgcaoacctg 
aagaggaggt 
agaottogtc 
tgkaoataoi: 
ggtcaoagga 
gtttfcttttt 
aoaaagatgo 
oocobtctaa 

tetoagcooc 
tetooooatg 
aoaggaaagt 
taoatggoto 
geoatooott 
acNTtgtaata 
aoagoatgoo 



otgggaagoa 
gotcacgtct 
gagttagaga 
ttagccaggc 
aatoacttga 
gcotgggbga 
ggoatggtag 
tgaaeetggg 
goaaoagaga 
tttatgbctc 
atagtoaatt 
tttetagcao 
ttgaatttca 
oabtbaaaag 
gggaggetga 
agoaaaaooo 
tgatoocagc 
tgoagtgagc 
tcaaogaaaa 
caggtotgcg 
oataoacati: 
taoaatctac 
tctaagcoca 
ooatgaagaa 
^99agoatge 
atgtigtoa'tg 
't:99990t;9aa 
agtgtoaoag 
agooaecago 
ggotaoaaca 
coagoaettt 
ggcagtceto 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3213 



60 
120 
180 
240 
300 
360 
420 
480 
S40 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1S60 
1620 
1680 
.1740 
1800 
1860 
1920 
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aoageootcg ttogetetcg gcgeotoctc tgcctgggot cccaettogg tggoacsttga 1980 

ggagooQttc agoceaeogc tgoactgtgg gagcooottt otgggcfcggc oaaggocaga 2040 
gaoggotooa toagcttgca gggaggtgtg gagggagagg ctcaagoagg aaccggggct ' 2100 

gogoaeggcg cttgcgggcc agotggagtt ccgggtgggc gtgggottgg ogggoooogc 2160 

aotcggagoa gogggcoago eetgoaaggo ooogggoaat gagaggotta goaecogggc 2220 

oagoggotge ggagggtgta ctgggtgceo oageagtgoc agooogoogg cgotgtgctc 2280 

getogattto toaetgggco tfeagoagoat tocogogggg oagggetcgg gacotgcago 2340 

oogco&t:gco tgagcctccc cfcoeatgggo toctgtgcgg ooogagooto ooogaogago 2400 

aooaocccot gctccac&gc geeeagteeo atogaeoaog oaagggotga gaagtgoggg 2460 

cgoaoggoac cgggaotggc aggcagetac ooetgoagoe ctggtgogga atooaotggg 2520 

tgaagcoagc tgggctcctg agtctggtgg agaottggag aacctttatg tctagctcag 2580 

ggatogtaaa tacacoaatc agoaoootgt gtotagctca gggtotgtga atgcaccaat 2640 

ooacaetotg tatotagota ototgatggg goottggaga aoctttatgt otagetcagg 2700 

gattgtaaat acaocaatcg goactotgta totagctoaa ggtttgtaaa oacacoaato 2760 

agoaoootgt gtotagctca gggtatgtga atgoaooaat cgaoagtctg . tatctggcta 2820 

otttcatggg catoogtgtg aagagaceao caaacaggct ttgtgtgago aataaagrtt 2880 

ctatoaootg ggtgcaggtg ggctgagtoo gaaaagagag toagogaagg gagataaggg 2940 

tggggoogtt ttataggatt tgggtaggta aaggaaaatt aoagtoaaag ggggtttgtt 3000 

ctctggcggg caggagtggg gggtcgcaag gtgctoagtg ggggtgcttt ttgagcoagg 3060 

atgagocagg aaaaggaott toaoaaggta atgtoatoaa ttaaggoaag gaccegccat 3120 

ttaoacotct fcttgtggtgg aatgtoatca gttaagttgg ggeagggeat attcaottot 3180 

tttgtgattc ttcagttact toaggccatc tgggcgtata tgtgcaagtt aoaggggatg 3240 

ogatggcttg gcttgggctc agaggottga cagctactct ggtggggoct tggagaatgt 3300 

ttgtgtcgao actctgtato tagttaatct agtggggaog tggagaaeot ttgtgtctag 3360 

ctoagggatt gtaaacgcac caatcagcgc octgteaaaa cagacoacto ggototaoca 3420 

atoagoagga tgtgggtggg gcoagataag agaataaaag caggotgccc gagcoagoag 3480 

tggoaaogeg oaoaggtooc tatcoacaat atggcagott tgttottttg otgtttgcga 3540 

taaatettge taetgctcgc tttttgggtc oacaotgott ttatgagctg taacactcac 3600 

oaogaaggte tgcagottoa otootgaago oaotaagaoo aogagoocao cegggaggaat 3660 

gaaoaaotoo ggocgogetg octtaagagc tafeaaoaoto aoogogaagg totgoagott 3720 

oactootoag ooagogagac caegaaoooa ocagaaggaa gaaaobgoga acaoatotga 3780 

aoatoagaag gaacaaacto cagatgeaco aoobtaagag otgtaaoaet oaotgogagg 3840 

gtoogcgget tocttcttga agtoagtgag aoeaagoaet eaeoagttte ggaoacaago 3900 

ccaggagttt gagatcagco tgggeaaoat gatgaaatgc oetotetgoa aaaaaaaaaa 3960 

aaattaeaaa aattggcgga goatggtggt ccgtgootgt ggteoeaget aogogggagg 4020 

ctaaagtggg aggatcgott gagcetggga ggtgaagaot gcagtgagot gtgattgtac 4080 

eaoagoootc taggctgggg gaoagaotga gaocetgttt ooootoogoa aaaewattga 4140 

caaaagtgta ataagaggtg cctgatatgg otaggcgcag tggetoatgc otgtaateco 4200 

agcaotttgg gaagccgagg ogggcgggto aeotaaggto aggagtgtga gaooagcctg 4260 

gooaacatgg agaaagccca tctottotaa aaataoaaaa ttagoogget gtgggggoag 4320 

tggtggagoa tgcctgtaat cccagotaot caggaggctg aggoaggaga atcacttgaa 4380 

acoaggaggo ggcggttgoa gtgagocgag atogtgccat tgoactooac ooaotooagc 4440 

ctgggcaaca agagocaaac tctgtcttaa aaaaaaaaaa aaaaagtgoo tgaoatataa 4500 

gaggtgtgca atgeaatagt tgccaggoaa oatgtttaag aatgtggago tootgoette 4S60 

catggtcotg ttaaaaaeeo aoootcaagg coaggtgcag tggetoatgc otataatcoe 4620 

agcactttgg gaggcogagg cgggtggatc aoctgaggto aggagttoga gaocagcofcg 4680 

accaccaaoa tggtgaaatc ooaootctac taaaaataca aaattagatg agcatggtgg 4740 

tgoatgectg taatcccacc tacttgggag gctgaggcag gaaaatcact agaaccaggg 4800 

aggoggaggt tgtagtgago ogagatogtg ooattgcaot ooagoctgag caatgagoga 4860 

aactccatct caaaaaaaca aoaacaaaaa cceactotct actcccaggg agctgggtac 4920 

agagctgggc oaoatcagtg caaggtgctg agooaoagag otaaggogga gotgoaggac 4980 

cgoggacoag ataaoagtgt gtgagatcag tgtgtgagat cagacgtecc tgccattggt 5040 

gaccaccagg gggocoooaa goaocagaga tggcoooato cagtcaooao atocacttct 5100 

oatccagaga tgtotgtttc ttggoaogot ggggtaaatt aggacagaag gtgaoagtot 5160 

tgggtgtggt eagtcagaot gococaggca ggccttgtgg octgtagaaa aegttoaggc 5220 

otaggooggg eaoggtggot eaogeetgta atoooagoao tttgggaggo ogaggegggt 5280 

ggatoaogag gfeoaggagat cgtgaeeatc otggctaaca oggtgaaaoo oogtototao 5340 

taaaaataoa aaaaattgge ogggoatggt ggcgggeaeo tgtagttooa gotaetoggg 5400 

aggotgaggo aggagaatgg ogtgaaaoog agaggcagag tttgaagtiya. googagatog 9460 

ogooactgoa ctccagcotg ggogacagag oaagaotooa tetggaaaag aaaaagaaaa 5520 

cgttcaggtc tgagccagag gcooaggotg taattctgto acttaooatg acottgggoa 5S80 

aggcaottoc ttocctggcc oagttcaogg ggttggMto gaetooaagg tooottooag S640 
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oattaaagab gcatggttot aagatgagaa gatggggoag tttcooptert; ctoaooooaig 5700 

ccegtgtcca ottcaaggtg aatgaceagg gaagtoaogt gtcceaatcc cgcagttcca 5760 

aagocottgg ggacoctaot gtcagggtog tgoaogagga ggtgaaggto aggtgagooa 5820 

atcgcetcga agggtcttgo otoatteggg aoagaeatco ggtttcctot ggetot«u:cg 5880 

ggattotagg ggotttagoo gaatgagtca tggggggcgg gggggtttot gggggagttc 5940 

coagctaatc aacttgggac aggacagccrt ggaactttog atggtgoota tooaiSgtgtg 6000 

gggtgggoac agcagccaag aoocaatgtc ottatotcag gtaggggotc aggaggtotc 6060 

coagacaggc agcctccgga gagtttgggg gtaggaatgg gagcaacoag gcttottttt 6120 

ttototctta gaatttgggg gottggggga oaggcttgag aatsoooaaag gagaggggoa 6180 

aaggaoaotc cccoaoaagt otgcoagagc gagagaggga gaecccgaot oagctgooac 6240 

ttooooaoag goctotgoog ottooaggeg tctatcagog getcagoett tgttoagctg 6300 

ttotgttcaa acaotctggg gcoattoagg cctgggtggg goagcgggag gaagggagtt 6360 

tgaggggggo aaggogaogt oaaaggagga t:oagagatto oaoaa-tttoa oaaaaottte 6420 

geaaaoaget ttttgttooa aoccoootgo attgtcttgg acacoaaatt tgcxrfcaaatc 6480 

otggga agtt attaotaago ottagtcgtg gccccaggta atttootooe aggcotccat 6540 

ggggttatgt ataoagggoo oeetagagot gggaoocaaa acagoocgga geetgoagoo 6600 

o^ooooaoo oagaocoatg gotggaeotg ccaeceagag ooooatgaag otgatgggtg 6660 

agtgtottgg oocagga^ 6679 

<210> 6 
<2I1> 6235 
<212> mh 
<213> Homo sapiens 

<400> 6 

gatoacttga ggacagtagt tcaagaccag oetgggcago atagggagac tgtctotaog 60 

aaaaatcaaa aaattatggc egggoatggt ggctoaegte egtaatooefc gaaebttggg 120 

aoatoaaggc aagtggatoa ottgaggtca ggagttogag actagootgg ccaaoatggt 180 

gaaaooofcat ctccactaaa aaataoaaaa. atitagcoagg catggliggoa ggeaectgta 240 ' 

ateocggota ctoaggaggo tgaggcagga gaatcacttg aacccaggag goggaggttg 300 

cagtgagotg agatcacaoo aotgoaotoe agcotgggtg aoagagoaag actctatoto 360 

aaaaaaaata aaaaaataaa aaaattagee aggcatggta gtgoaoacot otagfeotcag 420 

otaotcagga ggctgaggtg ggaggatcao ttgaacctgg ggoagteaag getaoagtga 480 

gocaagatca tgccactaca ert:ooagcotg ggoaaoagag agagaoeetg tototaaaaa 540 

aataataata ataaagaaaa aaacagotct gtttatgtot catggtooat acatactaot 600 

atgtatatag tttgoaaaot caaagatooa gatagtoaat tttttaggot tgtgggcogt 660 

atggtetctg teacaatoac totgooctgt otti^ctagoa oaaaagoago tataaacaat ' 720 

acataoatga attttttata gaoatogaga tttgaatttc atatgatttt taoattttat 780 

aaaataatot ttttaaaaat tttooactaa ccatttaaaa gtgtaaaagc cggccagcgc. 840 

gceatogtca cgcctgtaat tocagcactt tgggaggctg aggtgggcag atcacttgag 900 

atoaacagtt cgagaccago ctggccaaca tagcaaaaco ccatttctac taaaaataaa 960 

aaaattagct gggcatagtg gtgcaoacct gtgatcooag ctacttggga ggotgaggca 1020 

ggagaatoge ttgaaootgg gaagcggagg ttgoagtgag ooaaoatoat gooaotgeac 1080 

tceagootgg gtgaoagagt gagaobtegt oteaaegaaa aaaaaaagtg taaaagccat 1140 

tootaattoa gtgfeaeatoa gfegtaoatao toaggtotgo gtaotootgo totgaggoat 1200. 

aootgagaag tagagttgct tggteaoagg aoataeaeat tteeaaafcta aotagacaofc 1260 

9oeaagttgo oateoaagga ggtttttttt ttaoaatcta caotoooooo agcaacaaat 1320 

gagagttact ooagatoctt taoaaagatg ofeotaagceo agtaoeagrat galaaaeagga 1380 

agfcgggaggg gaagotgoea gooeettota aeeatgaaga aataaetggt agagcettet 1440 

ggat^otgga aggatgaata aegggggtxrt: ofeggagootg oooeefegtoa gatcaotgtg 1500 

aottcftgago etoeagtcca gtotcageoc eatgtgtoat ggooagtgat aatgagoeot IS60 

cacstctctgt ttggtettta ttetocccat gtggggotga agtotggatt gagoogttat 1620 

toaagatgta cagctttctt gaoaggaaag tagtgtoaoa gaaaoagoag gggcttggoa 1680 

agatgatota aotgcaaatc ctacctggot cagcoaccag ctagttatgt gatcttgaac 1740 

aagttttttc acttctctga ggoaatecct tggctaoaac aoaooagttg gttgacagga 1806 

tgaaatgaog aagtccctta caoctgtaat ooeagoaett tgggaggcea aggcgggtgg 1860 
atggcttgag cctgagaggt gaeagcatgo oggoagtocffc oaoagoooto gttogctoto . •■ 1920 

ggegootoct ctgootgggo toooaottog gtggoaottg aggagooott oagoooaoog 1980 

otgciotgtg ggagcccctt tctgggatgg oeaaggcoag agooggctoo otoagettgo 2040 

agggaggtgt ggagggagag gctoaagoag gaaooggggo tgogoaoggo gottgogggc 2100 

oagotggagt tccgggtggg ogtgggcttg gogggeoccsg oaotoggagc agcgggooag 2160 

acotgaeagg ocoogggoaa tgagaggatt agoaoooggg ooagoggotg oggagggtgt 2220 
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gaeooaatgt 
tetgeeagag 



tggsactttc 
aoi:ta1;otoa 
ggtaggaatg 
aeaggcttga 
egagagaggg 



gatggtgoot 
ggtaggggot: 
ggagoaaooa 
gaateccaaa 
agaooaogao 



atooaagfegt 
oaggaggtot 
ggcttotttt 
ggagaggggo 
tsoagofcgaoa 



ggggtgggca 
oooagaoagg 
tttctotctt 
aaaggaoset 
efctcQoeaea 



eagoageoaa 
Qagcctccgg 
agaatttggg 
ooooaaauig 
ggccb 



<210> 7 

<211> 278 

<212> DMA 

<213> Homo sapiena 

<400> 7 

aagottttat aggtgtaaat tttooaotta gtaotgottt tgtaatgttg totttttatt 
ttoatttato tcaagatgtt ttotaatttc bottgaotte ottottaaat tottaootea 
'bgtagacata catttttgge ootatgoatt gggatgoaaa acaagaetaa tttaot^tgt 
aoaaaaagaa aaatgagaaa gaaatatatt tggtcttgtg agcactatat ggaaataott 
tsatattccat 'ttgtttoato aluttteatat atooottt 

<33.0> a 
<2XJ> 73 
; <212> Om 

<213> Bomo aapieas 

. <400> 8 . 

oattggstae t'ooatcaoot gctgtgatat tatgaatgte tgoetatata aatstteact ,. 
attooataae aca 

<210> 9 
<211> 3033 

<212> DNA , . 

<ai3> Homo sapians 

<400> 9 

aotaaeataa agctgaaggt gaataaaaaa atoagggtta gooaaaoaaa. ttttoatggt 
oaaataooao ataaaaagta aatatactta agttoocago aaaatotgaa ttgaaogtag 
aaaaaatgct catttcttiag tgtttgaoag aottaaoagt ttgagotoaat aaaaatgtao 
tgaetagata aactaotaaa agttgttaat ttttgcaatg tatatttotg aaaagaaagt 
ttatctatta tagaaattcc tgtgcooatt taagaacttt gagcatttta attgfcttaat 
aatatagttt aattgcatca tgaaaataat oaataataoa atttatttgg tttatttaaa 
aaaacfcgatt etttotgeto tctotatata tagaot;gai:t ttataotaat gttgcotaaa 
gatoaooaaa ttgtttgaag ootaggttto tgagggatgg aaaatgatgt oaoaaotatt 
taoagttoao aoacacattc tggggattta ataoatcct-t taoaagtgea ggaaaggtgg 
aagattgatg atttggggga attagageta ooaoaooooa gagggtggta tggtatgttg 
tctgttgtga gdpgtgtgaa: tcagagagtt tgatttagao atatafefetag aaagaggaaa 
gatgaaeoaa fcoaaaaataa taaofeataat gaetttteaa gatatagaoa ataeagttaa 
galiataaatg gaaaoaaaaa aagttaaaag tggggagatg aagtetgaist 'ttttggtlAt 
tttttttttt tgettttttg tttgfettatg taatoagtgt taooagfefefea aaataatggg 
ttataagaea otatatgoaa gootoatggt aaoeteoaat Q<»»aaoata eatkoaaatao 
aeaoaaaata aaaaggagaa attaaaaoae aeeaeoagag aaaafeeaoot aeattaaaag 
aaagaoaaat aggaagaaaa taagaaagag aaggoaatoa aataatoaga aaatgaataa 
caaaatgaca ggaataagtc otoataaata ataaoattga atgtaaatgg aotaagotot 
aoaatgaaag acagggagtg gotgaatgta ttttaaaaaa aatattaoae cgagotgtgo 
gtggtgtotc acacctataa tccoagoatt ttgggagact gagocgggfcg ga^aaottga 
geooaggagt tegagaccag ootggcoaac atggoaaaac ootgtotota otaaaaatao 
aaaaaa'ttag otgaacatgg tggoaoatgo otgtggttoo agctactaga gaggotgagg 
eagaagaatt gcttgaaott gggaggfcgga ggttgoagtg agataagabt gatggagooa 
otgoaoecca gcctaggtga cagaataaga ctctgcetoa aaaaaaaaaa goaaaaoaaa 
aoaaaaoaaa aaacccttag aocaaatgat toattgccta oaagaagtat gcttcaoctt 
taaagaoaca tatagactga aggtaaaggg atggaaaaat attotatgec tatggaaaoa 
uoaaaaaga agoagaagot aeatttatat oagacaaaat agaatgeaag aoaaaaaota 
tgaaaagaga gaaagaaggt oattatatag tgataaaggg gtooatttag oaagagoatt 
taaaaattct aaatatatat toaeooasta otggagtaot oaggtatata aagoaaatat 



6000 
6060 
6120 
6180 
6235 



60 
120 
180 
240. 
278 



60- 
73 



. 60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
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ftotgygtQCc ooageaTtgo oagocogoeg gogotgtget ogotogattt otoaetgggo 2280. 

ottagcagoo l:tcocgoggg geagggotog ggacctgoag ooogooatgo ctgagootao 2340 

oofcoeatggg ctcctgtgog goeogagect ccaogccgag oaooaooooo tgotooaoag 2400 

ogoooogtco oatcgacaao goaagggotg agaagtgcgg gogoaoggoa ccgggaotgg 2460 

oaggoagota cccctgcagc cotggtgcgg aatcoactgg gtgaagocag ctgggotcot 2520 

gagtctggtg gagac±tgga gaaootttat gtctagotoa gggatcgtaa atacacoaat 2580 

cagoaoootg f:gtctagcto agggtctgtg aatgoaooaa teoaoaotot gtatotagofe 2640 

aotctgatgg ggocttggag aaootttatg tctagotcag ggattgtaaa taoaooaato 2700 

ggcaobotgt at^ctago'tca aggtttgtaa aoacaooaat aajgoaoootg tgtotagoto 2760 

agggtatgtg aatgcaccaa togacagtet gtatctggot aotttoatgg goatcogtgt 2820 

gaagagaooa ccaaaoaggo tittgtgtgag caataaagct totatoacot gggtgcaggt 2880 

gggctgagto cgaaaagaga gtoagogaag ggagataagg gtggggccgt fettataggat 2940 

ttgggtaggt aaaggaaaat tacagtcaaa gggggtttgt tototggogg gcaggagtigg 3000 

ggggtcgcaa ggtgctcagt gggggtgott tttgagocag gatgagccag gaaaaggaot 3060 

ttcaoaaggt aatgtcatca attaaggcaa ggacccgoca tttacacoto .ttttgtggtg 3120 

gaatgtoate agttaagttg gggcagggca tattoaobtc tfcttgtgatt otfccagttac 3180 

t^toaggcoat otgggcgtat atgtgaaagt taoaggggat gcgatggott ggottgggct 3240 

cagaggcttg acagotactc tggtggggoo ttggagaatg tttgtgtcga oactotgtat 3300 

ctagttaeto tagfeggggao gtggagaaoo tttgtgtcta gotoagggat tgtaaacgca 3360 

-ooaataageg acctgtcaaa aoagaaoaot oggctotaoo aatcagoagg atgtgggtgg 3420 

ggooagataa gagaataaaa goaggotgoc cgagooagoa gfcggoaaega goaoaggtoe 3480 

otatocaoaa tatggca:got ttgttotttt gotgtttgog ataaatottg etaetgetcg 3540 

otttttgggb oeaoaotgot tttatgagot gtaaoactaa ooaegaaggt otgcagotto 3600 

aotcotgaag oeactaagac cacgagocoa ccgggaggaa tgaaoaaoto aggcogogct 3660 

goottaagag otataaoaot oaoogegaag gtetgoagot toaetcotca gocagogaga 3720 

ooaogMooo aoeagaagga agaaaotgog aaoacatotg aaoafaeagaa ggaaoaaaot 3780 

eoagatgoao cacctbaaga gefcgtaaoac toaetgogag ggfeoogogga ttcottcttg 3840 

aagtcagtga gaccaagcac toaocagttt cggaeaoaag oooaggegtt tgagatcagc 3900 

otgggcaaca tgatgaaat^ ccctototgc aaaaaaaaaa aaaattaoaa aaatt:ggogg 3960 

agoatggtgg tccgtgcotg tggtoooagc taogogggag getaaagtgg gaggateget 4020 

tgagootggg aggtgaagac tgoagtgage tgtgattgta coaeagoeot otaggetggg 4080 

ggaoagactg agaccctgtt taooetoogo aaaaaaa^tg aeaaaagtgt aataagaggt 4140 

gootgatatg gctaggogoa gtggotoatg ootgtaatoe oagoaotttg ggaagoegag 4200 

gogggcgggt cacctaaggt caggagtgtg agacaagoot ggoeaaoatg gagaaagccc 4260 

atotottcta aaaatacaaa attagocggo tgtgggggoa gtggtggagc atgoctgtaa 4320 

toccagctac toaggaggct gaggoaggag aatcacttga aoooaggagg oggoggttgo 4380 

agtgagecga . gatcgtgcca ttgcactcca cccactcoag cctgggcaac aagagccaaa 4440 

ctotgtotta aaaaaaaaaa aaaaaagtge ctgacatata agaggtgtgc aatgdaatag 4500 

ttgcoaggca acatgtttaa gaatgtggag ctcctgeett ccatggtcct gttaaaaaco 4560 

caooctcaag gooaggtgca gtggotoatg ootataatoe oagoaotttg ggaggoogag 4620 

gcgggtggat cacetgaggt oaggagttog agaooagoot gacoaocaac atggtgaaat 4680 

oecacctota ctaaaaatac aaaattagat gagoatggtg gtgoatgoot gtaatcocac 4740 

otacttggga ggctgaggaa ggaaaatcao tagaaccagg gaggoggagg ttgtagfcgag 4800 

oegagatcgt gccattgcac teoageotga goaatgagcg aaactcoato toaaaaaaac 4860 

aaoaacaaaa acocaotcte taetoooagg gagotgggta oagagctggg oeacatcagt 4920 

goaaggtgot gagceaoaga getaaggogg agetgoagga cegcggaeoa gataacagtg '4980 

tgtgagatoa gtgbgtgaga toagaogtoo otgooattgg tgaccacoag ggggcocoea ■ S040 

agoaccagag abggececat ceagteaeoa oatooaotto teatocagag atgtetgttt 5100 

ottggoaogo tggggtaaat taggaoagaa ggtgaoagto litgggfcgtgg teagteagao 5160 

tgcoccaggc aggcottgtg gootgtagaa aaogttcagg octaggoogg goaeggtggo 5220 

toacgcctgt aatccoagoa otttgggagg oogaggcggg tggatcacga ggteaggaga 5280 

tcgtgaccat cctggctaao acggtgaaae eecgtotota etaaaaatao azkaaaattgg &340 

cogggcatgg tggcgggcao atgtagttoo agotaetogg gaggotgagg oaggagaatg 5400 

gogtgaacco gagaggoaga gtttgoagtg agecgagatc gcgeoaotge aotcoagcot &460 

gggogacaga gcaagactoo atotggaaaa gaaaaagaaa aogttaaggt otgagcoaga S520 

ggcooaggot gtaattctgt oaottaooat gacottgggo aaggoaotto ctteootggo 5580 

eeagttoacg gggttggaat egaetoeaag gtoootfcooa goattaacgo tgoatggtto 5640 

taagatgaga agatggggca gtttcoootc tctcacccca gcocgtgtoc aottoaaggt 5700 

gaatgacoag ggaagtcacg tgtcooaatc oogoagttco aaagoeottg gggaccotac 5760 

tgtoagggto gtgoacgagg aggtgaaggt oaggtgagoe aatogootog aagggtottg 5820 

ootcattcgg gacagacato cggtttooto tggctotacc gggattetag gggetttago 5880 

ogaatgagto atggggggog ggggggtl^tc tgggggagtt oooagctaat caacttggga 5940 
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tattagagae aea^agaga^ atagaoagac eeccataeaa taataact^ agaottoaao . 1800 

aeeooaotbt oagoabtgga oagatoatoo agaoagaaaa ttaaoaaaoa toaaatttca .1860 

totgoaooat aggtcaaatg gaeotagtag atatttacag aaoatttgat- ooaaoagotg 1920 

tagaataoao attottotco toagQaoatg gataattoto aaggatatao oaaatgctag 1980 

gtoaoaaaac aaatcttaaa atttagaaaa aaagtgaaat aatatoaaao gtttttstotc 2040 

accacagaot aagaaaaaaa gaagtoocaa ataaataoaa totgag&taa aaaaggagao 2100 

gagaoaaoca atacoacaaa aaattaaagg atoattagaa gataotatga aaotatatgo 2160 

taataaattg gaaaaoctga aoaaaataga taattootag aaacsataoaa eataotggto 2220 

tgt,toaggtt ttgtattt:tt tcatagtaec atgaagaaat aeaagaattg tttotagaao 2280 

oattotfcgfca tttottoatg gtttttgtat ttettcatgg aaooatgaag aaataoaaaa 2340 

tgtgaaoagg coaataaoaa gtaatgagao agaagooat» otaaaaagta 'toacagaaaa 2400, 

gaaotcagga tctgatggat tcaotgatga attttgccaa atatttaaaa aaotaataoe ' 2460 

aatooaaoto aaattattaa aaaaatagag gtggacagaa tot-tteoaaa tgtattotat 2520 

gaggooagtg t:l;ttttctga ttgaatctco cattatattt taatcaeata jbaaaaeaaga 25&0 

gaaagaoaoa btaaaaagaa agaaaaotgt aggocaatat etetgatgaa oattgatgoa 2640 

gaaatcotoa acaacaaatt agcaaaotga attoaagaao aaattaaaac aatcatteat 2700 

aatgaooaag tggaatttgt cctagagatt caagtgtggt taggtatgtg oagataaabg 2760 

ggfettaatgt bgtcoaatga aoataatgtc otcoagctco abcMWtgtto ttgoaaatga 2820 

caggatetoa ttotttttta tggotaagta gtaotooatt gt;9fc«*wagt goaatat^tt 2880 

e^tatooat teatotgtta gaoaeotaag ttgotteoaa atetiagota ttgtgaatag 2940 

tgotgoaafea aaeatgggag tgtaaatatt ttgttgaoat aebgatttm ttteetttgg 3000 

ataaataoeo agtagtggga ttgetggato aba 3033 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] Said complex which is complex which promotes the alteration of the target sequence in a cell, 
and contains :double-stranded-DNA array, a homologous recombination improver, and ** that checks 
non-homologous edge connection. 

[Claim 2] Complex of claim 1 with which a homologous recombination improver is chosen from :Rad52 
protein or its functioning fragment, RadSl protein or its functioning fragment, Rad54 protein or its 
fiinctioning fragment, and the group which it becomes from those combination. 
[Claim 3] Complex of claim 1 whose homologous recombination improver is Rad52 protein or its 
fiinctioning fragment. 

[Claim 4] Complex of claim 1 chosen from the group which ** which checks non-homologous edge 
connection becomes from ** which inactivates hMrel 1, ** which inactivates hRadSO, ** which 
inactivates Nbsl, ** which inactivates hLig4, ** which inactivates hXrcc4, and ** which inactivates 
Ku. 

[Claim 5] Complex of claim 1 whose ** which checks non-homologous edge connection is a Ku 
deactivator. 

[Claim 6] Complex of claim 5 chosen from the group which Ku deactivator becomes from :anti-Ku 

antibody, Ku joint oligomer, and Ku joint polypeptide. 

[Claim 7] Complex of claim 5 whose Ku deactivator is anti-Ku antibody. 

[Claim 8] Complex of claim 1 with which a DNA array includes a straight chain DNA array. 

[Claim 9] Complex of claim 1 with which at least one targeting array adjoins a DNA array. 

[Claim 10] Complex of claim 1 with which a DNA array includes an exogenous control array. 

[Claim 11] Complex of claim 10 whose control array is a promotor, an enhancer, an upper activation 

array, a scaffold adhesion field, or a transcription factor binding site. 

[Claim 12] Complex of claim 1 1 whose control arrays are a promotor and an enhancer. 

[Claim 13] Complex of claim 1 1 whose control arrays are a promotor and an upper activation array. 

[Claim 14] Complex of claim 3 with which coating of Rad52 protein or its functioning fragment is 

carried out on the DNA array. 

[Claim 15] Complex of claim 3 Rad52 protein or its fragment of whose is Homo sapiens Rad52. 

[Claim 16] Complex of claim 7 whose anti-Ku antibody is anti-Ku70 antibody. 

[Claim 17] Complex of claim 7 whose anti-Ku antibody is anti-Ku80 antibody. 

[Claim 18] Complex of claim 7 in which at least one anti-Ku antibody is carrying out covalent bond to 

the DNA array. 

[Claim 19] Complex of claim 7 in which at least one anti-Ku antibody is carrying out covalent bond to 
** which increases homologous recombination. 

[Claim 20] Complex of claim 7 with which complex contains anti-Ku70 antibody and anti-Ku80 
antibody. 

[Claim 21] Complex of claim 9 with which a targeting array originates [ a DNA array ] in the array of 5' 
of an FSHbeta gene protein coding region, including a control array. 

[Claim 22] Complex of claim 9 with which a targeting array originates [ a DNA array ] in the array of 5' 
of an IFNalpha gene protein coding region, including a control array. 

[Claim 23] Complex of claim 9 with which a targeting array originates [ a DNA array ] in the array of 5' 
of a GCSF gene protein coding region, including a control array. 

[Claim 24] Complex of claim 1 which contains fiirther ** which checks a mismatch repair protein. 
[Claim 25] In the target DNA of a cell, it is the approach of promoting an alteration in the part chosen. : 
Said approach of introducing into a cell ** which increases a double-stranded-DNA array and 
homologous recombination, and ** which checks non-homologous edge connection, promoting the 
alteration of Chromosome DNA by it, and including promoting an alteration in the part chosen by it in 
Chromosome DNA. 

[Claim 26] The approach of claim 25 that a DNA array includes a sfraight chain DNA array. 
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[Claim 27] The approach of claim 25 that at least one targeting array adjoins a DNA array. 
[Claim 28] The approach of claim 25 that a DNA array includes an exogenous control array. 
[Claim 29] The approach of claim 28 chosen from the group which a control array becomes 
from ipromotor, an enhancer, an upper activation array, a scaffold adhesion field, and a transcription 
factor binding site. 

[Claim 30] The approach of claim 28 that control arrays are a promotor and an enhancer. 
[Claim 31] The approach of claim 28 that control arrays are a promotor and an upper activation array. 
[Claim 32] The approach of claim 25 that ** which increases homologous recombination is chosen 
from :Rad52 protein or its functioning fragment, RadSl protein or its functioning fragment, Rad54 
protein or its functioning fragment, and the group which it becomes from those combination. 
[Claim 33] The approach of claim 25 that ** which increases homologous recombination is Rad52 
protein or its functioning fragment. 

[Claim 34] The approach of claim 33 that coating of Rad52 protein or its functioning fragment is carried 
out on the DNA array. 

[Claim 35] The approach of claim 33 that Rad52 protein or its functioning fragment is Homo sapiens 
Rad52. 

[Claim 36] The approach of claim 25 chosen from the group which ** which checks non-homologous 
edge connection becomes from ** which inactivates hMrel 1, ** which inactivates hRad50, ** which 
inactivates Nbsl, ** which inactivates hLig4, ** which inactivates hXrcc4, and ** which inactivates 
Ku. 

[Claim 37] The approach of claim 25 that ** which checks non-homologous edge connection is a Ku 
deactivator. 

[Claim 38] The approach of claim 37 that ** which inactivate Ku are anti-Ku antibody, Ku joint 
oligomer, and Ku joint polypeptide. 

[Claim 39] The approach of claim 37 that ** which inactivates Ku is Ku antisense molecule. 

[Claim 40] The approach of claim 37 that ** which inactivates Ku is anti-Ku antibody. 

[Claim 41] The approach of claim 40 that anti-Ku antibody is anti-Ku70 antibody. 

[Claim 42] The approach of claim 40 that anti-Ku antibody is anti-Ku80 antibody. 

[Claim 43] The approach of claim 40 in which at least one anti-Ku antibody is carrying out covalent 

bond to the DNA array. 

[Claim 44] The approach of claim 40 in which at least one anti-Ku antibody is carrying out covalent 
bond to Rad52 protein or its fragment. 

[Claim 45] The approach of claim 25 that a cell is the thing of a fungus, vegetation, or the animal origin. 

[Claim 46] The approach of claim 45 that a cell is the thing of the vertebrate origin. 

[Claim 47] The approach of claim 46 that a cell is the founder or a secondary mammalian cell. 

[Claim 48] The approach of claim 46 that a cell is the founder or a secondary human cell. 

[Claim 49] The approach of claim 46 that a cell is an immortalization mammalian cell. 

[Claim 50] The approach of claim 46 that a cell is an immortalization human cell. 

[Claim 51] The approach of claim 25 which introduces into a cell as complex ** which checks ** and 

non-homologous edge connection which increase a DNA array and homologous recombination. 

[Claim 52] The approach of claim 25 which includes further introducing ** which checks a mismatch 

repair protein. 

[Claim 53] A mismatch repair protein: The approach of claim 52 chosen from the group which consists 
of Msh2, Msh6, Msh3, Mlhl, and PMS2. 

[Claim 54] The approach of claim 52 which is ** from which ** prevents the manifestation of a 
mismatch repair protein. 

[Claim 55] The approach of claim 54 that ** is an anti-mismatch repair protein antibody. 

[Claim 56] The approach of claim 54 that covalent bond of at least one anti-mismatch repair protein 

antibody is carried out to the DNA array. 

[Claim 57] The approach of claim 55 that covalent bond of at least one anti-mismatch repair protein 
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antibody is carried out to Rad52 protein or its fragment. 

[Claim 58] The approach of claim 27 that a targeting array originates [ a DNA array ] in the field of 5' of 
an FSHbeta coding region, including a control array. 

[Claim 59] The approach of claim 27 that a targeting array originates [ a DNA array ] in the field of 5' of 
an IFNalpha coding region, including a control array. 

[Claim 60] The approach of claim 27 that a targeting array originates [ a DNA array ] in the field of 5' of 
a GCSF coding region, including a control array. 

[Claim 61] The approach containing the mutation in which Target DNA has less than ten different base 
pair from a wild type array of claim 25. 

[Claim 62] The approach of claim 61 that mutation is point mutation. 

[Claim 63] The approach including a wild type array with a DNA array able to correct mutation of claim 
62. 

[Claim 64] The approach of claim 63 that Target DNA is a cystic-fibrosis fihn penetration controlling 

factor (CFTR) gene. 

[Claim 65] The approach of claim 64 that mutation changes the amino acid by which a code is carried 

out to the codon 508 of a CFTR gene coding region. 

[Claim 66] The approach of claim 63 that Target DNA is a beta globin gene. 

[Claim 67] The approach of claim 66 that mutation changes the amino acid by which a code is carried 

out to the codon 6 of a beta globin gene coding region. 

[Claim 68] The approach of claim 63 that Target DNA is a factor VIII gene. 

[Claim 69] The approach of claim 68 that mutation changes the amino acid by which a code is carried 

out to the codon 2209 of a factor VIII gene coding region. 

[Claim 70] The approach of claim 68 that mutation changes the amino acid by which a code is carried 

out to the codon 2229 of a factor VIII gene coding region. 

[Claim 71] The approach of claim 63 that Target DNA is a factor IX gene. 

[Claim 72] The approach of claim 63 that Target DNA is a von Willebrand factor gene. 

[Claim 73] The approach of claim 63 that Target DNA is a xeroderma pigmentosum group G gene. 

[Claim 74] The homologous recombination cell created by the approach of claim 25. 

[Claim 75] In a cell, it is the approach of changing the manifestation of the protein coding sequence of a 

gene. : A DNA array introduces the complex of claim 1 including a control array into a cell.; 

the bottom of the conditions which enable the alteration of the genome array made into a target, and 

produce a honiologous recombination cell -- a cell - maintaining -; ~ and -- Said approach of enabling 

the manifestation of the protein coding sequence of a gene under accommodation of a control array, and 

including maintaining a homologous recombination cell under the conditions which change the 

manifestation of the protein coding sequence of a gene by that cause. 



[Translation done.] 
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